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(2) 1WP8-5 0 6 9 3 8 

MIE7°n ^7A©^^^7^ / ^c@H«&-r 5 fete , HJR^ n5^f^P^7 

^^ifr ^ y n -ir <y v^mr-ftr* t, 

M b /c tuIB'lf ^ T, « 2 ft £ tut Et^ £ ;l/<D "/n 
MM ^ #^<0 Wia-r ^ £ ;KD ^ ^ A © T -f t^V x ^ k: 

tfflE7°n -tr >y l^^c Jgi!£ ft, Jg&<DME-r ^ ^ ©SI(D 

-r -Y r- -Y ^ffl l^T IKS'J Jtl/c 7 s ^ $ }MD7v V s ? A^r, ilM-T ^ 

mtm^fr^m^ & m e-9- 7 x * ^ << > ss^-r s mm. t . 

2. tf^^nc|HS8©=i^/W7^tcfei/>Tx MfE^ny^AcDtufE-9-yx^ 



(3) 8-506938 

*7 A K^m-T %> fzlb<D=f*J ZlV-T-fu >fW88fc1£%. KffiZ. 3 , 3>;Ut„ 

4. W^SlCiEStCnV/W^Cfcl^T, tfi$d'7Ti?'7L><DmW7*X9 
^^/^c^tulBZ7-n^(7)7 0 n^^A^@a*&^n> ituffiffl^fr-e^f&te. fusB 

;t-7°n^A#\ mE7 ! i?Z)l'<Dy*vy : 7l±£tt>fc&m-£n. T*J&Mt-Z 

MIB D-*;l/Of^*;l/0/o^7A«, tutBffi^-a-fr § #15 
6. Ift^igncfBttOny/W^cfe^T, T^n^coe-r'^-S^-^V 

MfB31?R-r§^©^^ 



(4) ^¥8-5 06 9 3 8 

n - ts ;KD W $ )\y(D 7°n 7<y %m%q-? & ¥15. 



(5) #^¥8-50 6 9 3 8 

1 3. mmmnctmvziys^i-icio^^T, i^^ns^tf^^/no^ 



(6) #$¥8-5 06 9 3 8 

i6. ffi&m negation v'Wric&i,^ 

18. fjt;^ l 7 \zmWL<ouy ^ i-K^x , 



(7) 8-506938 

iu§B7°o ^ A O HuiH-9- 7*X * 7 f / s KE^f § 46 jIJR 2 n 3 ^ fr 7° a ^ 
^ A±<Dff S Xr -y 7° £ , 

Sft L fc tOIE'lf $B ^ T ilK 5 n 3 ^ # t*^ £ ;l/<£> 7° n ^ ^ A <D T -Y 

^^^-r§X-r>y7\ 

V s ^ # ;KZ> 7°o ItWSl*? 57fy^ot, 

tuIEW^;l/€>7 <> P^^^O 1 o^ny^y -rV;l/^7°l^ 
yy?-?Z>Xrv7, RZf 

tulEOMSX r- v 7> 6 inH^c T SfS 2 nfc 7°n A <D fyfET >T 
ir> t- f -r w ^ffl (/ ^ TUISU £ ti fc -rv? * ;KD 7°n ^ A ^ iM f §Xf-y^ * 
fi^S^r- «y 7*£, 

Mf8^n/cfijlE7 0 n^A^fST§ c fcfc-^ty, M«£nfci!ii8B7 0 P^A 



(8) <&mW-8-5 0 6 9 3 8 

> • ^ , n^ABB*&^X7 L AO/'c4e>©y— • ^y Fxy Ftc&^T, 

2 2. ffij&%2 l ^f2*c<D^— 771/ • ^y Fxv FJc&v^ ^—771/ • "\ 
^mciM^^^r—y^ • ^y Fxy F c 



(9) «r£¥8-5 0 69 3 8 

2 3. Ii3£3S2 1 Kmmo^r—yjV • 'x-y F:n> Ftc&^T, »/d^' 

HulSr o 7°n Aft ^ J&-r ^ * ;Wfc L ^oEEISf S m9t*m*- % . T 

2 4 . m^m 2 i iciafc®^— 7*;i/ • ^y fic&^t, 

2 5. §S3<JH2 1 KUWW'r-'ffr ' Ftcfe^T, 

2 6. sS^2 1 tcfBISO^— 7*;l> • ^*y Fxy FKi&^T, buIBt^^ 
Ir|B#^^JRL^ jb^i2©-fey h©fi/^;V • tT-r^- • 7°n^^A^:jlJRT^)¥ 



(10) #£¥8-5 0 6 9 3 8 

^-7> • 'Ny Fxv Fo 

2 7 . m^M2 l tcfSiE^-TW • ^>y Fx> F^&t^T, tufEtf • 
y°u77l±%MmRrS^lt-tZ>^m%:mzmz-Z>, ^-7^ • ^>y F Q 

2 8. II^O(£^{H^^tyyn^A{H^^iH^t-?>> fl/^ay- 

tutsan ^ a ft ^n^^ui-r § tcibicmmf z>mm%sm%, rxs 

FJ1> Fo 

2 9 . Mfefc>M^W:*fS^*a-t^ If ^ 2 8 IcfElc©^ 7 Fxy Fo 

3 0. y-7> • -N>y F*x> FO/c^cDfH^yn-tz^-y-TfeoT, 7°a^ 



(11) ^g^8-50 69 3 8 

tifctulgy n ^ A{g^ fr&cDm 2 © n >/ W £ . 

3 1 . ^cDE'^fS^R^^ffli/^-xUe^a > • 7°o^A@e^> 

Mf2lH^7°n -fe >y -tmtftuiB-tr v h • h y 7° • # - 5 U-is 3 



(12) #g¥8-5 0 6 9 3 8 

3 2. m&'Zftfc'r—y'fr • ^xfA<Dfyx^7^^(cr^;i/ • 7*— 

>0V • -f UtT^a > • y*a ^iEI&^Xf AOf • ^— ^VV • ^y Fx 

^n-F^nfctufBll^^xV^;!/ • iff** • /'n^7Atfv;l'f 7*U^> 
^Sb/ctuHB^^;!/ • iff** • ^a^ACfs^^iiticn-A^ ■ 7°n^ 

n-7j;l/ • 7°n^7A^iAt§?IMoT, 



(13) ^¥8-5 0 6 9 3 8 

3 3. 'M<i:tl o<7)7a^7^8^fi>^;I/©^n^7^^tt§> 
-<D^-7> • Kxv Ft^ot, BulB-fe^y F • F >y 7° • # — ^/Mi^— 

7vi/ • ^y kx> Yt>^mM^nrcm^^mt^>, ^j^-co'r—y^ • ^ 

Si 1 ffltDfs^MSaT&^T, 

tuS2x ^ £ 7°n A LT^2 <D4M $ tifc 7°n y -5 A f 

^{I^L&^v^^ — <D^r— 7VV • 'sy F^:/ Fo 

3 4. 3 ^fBtcMv^^-©^— 7*;l/ • ^>y Hxi/F^*5l/^T, 

mtt&B.co'r— • ^>y Fxy FC>5^^£^fr©&WctefufBfg l ©jJta^ 



(14) f|g¥8- 5 0 6 9 3 8 

3 5. If aR^3 ZKUmn^i/i.^— (D*r—~7)\s • ^y Fx> FlC&t^T. 

% f y x 4-° > f 2 ntcm^mn^- %> m$.*m*-, 

3> 

3 6. jl^^nfc^r-y;l/ • ^fi,±(D H t7X^7^Atcf>^;l' • 7* 
-T>y FT-rlxlf^a^ • ^ n ^7 A^^fil" § /ci6 1 ItOfl F 7 ^ X t° > 
^fflh^^-U^iSa y • y°u^^LM^y^'rJ^(Ofc^>(D / T—'y r )V • ^\>y Fx 

/ffctS^r- 7> • ^>y Fxy Flcfct^T, 

Si:. 

tufB F7>X^fy F^nfcfH^^Sffr§fci6^-Wl:^nfcg{S»Si:, 

tufa F^^x^v F^n/c{g^^fi^o«^jg^;v^w-y{t:-r§¥IST 
2 ^;i/-7°o f yx#y FznrcmmzmJcmu^ 2 v$>&, ^^-y°itf 
mmjcmu^i 1 (Dh^y^tfy h'Zftfcm^*, mftmu^v 1 or^* 

J® l/^l/ 2 O v-' * y ^ A &c , fVyl/f 7° i/ y ?T Z> ^HS £ ^ 



(15) #£¥8-5 0 6 9 3 8 



(16) «pa¥8-50 6 9 3 8 

ya^-yp^A (Sffi) /^^-^^^TOI&^XfA (TELEVISION PRO 
GRAM PACKAGING AND DELIVERY SYSTEM WITH MENU DRIVEN SUBSCRIBER ACCESS) 
J tmtsntc 1 9 9 2^1 2R9 B Kttiffi-£nrzttiffi£Mgr^3l 0 7 / 9 9 1 , 

llci^0 8/l 6 0, 2 8 1f, PCT/US 9 3/1 1 7 08, 199 
3¥1 2^2BttJSS. ^mcDZffi r-fl/if > • ^n^AE^X-r-Mcif 
^^nfc^yo^^A^M-r^S^n^^ApJt^-^^;!/ (REPROGRAMMABLE 
TERMINAL FOR SUGGESTING PROGRAMS OFFERED ON A TELEVISION PROGRAM DELIVE 
RY SYSTEM) J 0 

IlwS^0 8/l 6 0, 2 8 0§, PCT/US93/1 1616, 199 

©ij^y b7-^oyhn-7 (NETWORK CONTROLLER FOR CABLE TELEVISION DE 
LIVERY SYSTEM) J 0 

IiS^0 8/1 6 0, 2 8 2f, PCT/US93/1 1617, 199 

3^12^2 stun, $m<D%m r-rUtT ^3 > • -fuV^K ' ^vST-Vy? 

&tfIH$p^X -rAcD/c 4604"^ U—v' 3 > • -tr>^ (AN OPERATIONS CENTER FOR 
A TELEVISION PROGRAM PACKAGING AND DELIVERY SYSTEM) J 0 

IIi^0 8/l 6 0, 1 9 3f, PCT/US93/11618, 199 
3^1 2^2 BttM, ?m<0%M Rr— TVV • -f UtT^a yBBS&^-r A©fci6 
©•by h • b'y/- Z—^-ffr (SET TOP TERMINAL FOR CABLE TELEVISION DELI 
VERY SYSTEM) J 0 

mffl&^Oa/ 1 6 0, 1 9 4t, PCT/US 9 3/1 1 60 6, 1 9 9 



3^1 2 2 StBM, IZmcD&fo Rr— TVl/ • t-\s\* 9 J* >BB*&'>X-rA<D/'c46 



(17) #£¥8-5069 38 

CD±£K-fe>y h - hV? - Z — ^-ffr (ADVANCED SET TOP TERMINAL FOR CABLE TE 
LEVI SI ON DELIVERY SYSTEM) J 0 

H*S?a «^XfA(D^r-7;l/ • F^ F (headend) &ft<Dtclsb<D%i 

mm 

•^>y^X&, £7** • yo^7^^t5f Ulf ^a >^ffl^3 0 C<D^> 
rt—Z • tf> ^-7;^^Lt^-7*/V • 'Ny Kxy F • "9"^ F (site 

mWftte. #7to^' • ^-TVl/ • ^N>y h*iy F • Fte, ^OtiM-rV 
7->a (dish) *fts„ §7to^ • tr—yfr - ^-y F^y F • F 



(18) 8-506938 

ansponded signal) fc^TfSo lOOiltt, IgSfcOffiM F ^ 
t5o T-y^JV^ (uplink) • F&tfffiSfV y>att, 

fcfctK 1 O©— #:{t:^tl^fS»mi^§§ (Integrated Receiver and Deco 
der) A^D, ^tl^ h ^>X4-°>#>60MS^£:§{rr 5 C 

. ^ > y f ji > f ji , en e> © r 7" n *fm^*wsi § ^fSJH *ii§#© 

«ggt± 1 9 3 9¥^^^nrctOT$>D, NTS Cl»te> *fc\ 7tn^" • 
If-r^O^-V V^;Vfefc 0 6MHz Tfc &o fl/^^ay- 7°n y 5 AES&Ktfff 
{±. f^^/WktoO$5<D^ 6MH zO-tr^V HcigLTfc^ ^-f^'J-y 

^HH^O'J-^-^feSo ^n5>«, 4 3 8 6 * F^-Y7\ /-^n 



(19) 0 6 9 3 8 

X. ^3-^3 0 0 9 3 0^x^7^ 7^ • 7 (S A) ( 

Scientific-Atlanta, Inc. 4386 Park Drive, Norcross, GA 30093) 2 20 
0 • n— F\ b^n, ^Vv^W^— T#l 1 9 0 4 0©^i^7 

;l/ • -T>X Ffttf^x^F • n^a-^a^X • V ( 

G I) (General Instrument Corporation, Gerald Communications Division, 
2200 Byberry Road, Hatboro, PA 19040) £T?&So 
life 2Xf'yy - X^y^'J y^/fX^7>7'J >^ (descrambling) 

• 7°n-t?X7b\ 7— 7 J]/ • fU^aV • 7*7? 7>Tl*Kl3^Tm^ 

7>2tu fit, ^n^^Afi^^y-^Vl/ • ^>y FxvKJc&i^T-rX*^ 
y/;l/ (ft¥M) £n& 0 SS2©X-r-'y:/<DfB&c, 7°n ^Afg^fteX^ vTVl/ 

stifc?*- w h^M#©^J@^jM{f^ti, fur, fgwr^nfcnv/^-^ 

U y 7fflfch\ 7—7)1' "N7FxyF tW&£<D&fe<D^ tfv 9 7, 

tOlSfffll/^^ ^tl^tix tr-r^-KIS (video inversion) £ I^TO^l (syn 
ch suppression) fct$S 0 BP^ i»f777y7'jy^ *I!i#<D^ 
jg(Dxi>^— ^ • j}5»y ^XlCfe^-C iin620(Dj5iO^O 1 O^rfflt/^Ttf 

|s|5C± rp^SI (lock) J LTl^o ^— 7jV • -N>y Fx> Ffr e>Mi#<D»l; 

©«fcd&&#te#fc©iBHNcOTLTl^£o -y-^oiy-r^^-r >y ^ • 7h7V^ 

fettS-b^ F • h>y^- *-^7>l <D±^^S#-ea65o fct, 

• ^\>y F-xvFli, l -D<DW$&^(Dziy $ • #v 7 7lc(D —IB 
lc N y-7";b • ^7 Fxy F©X77y7"U y^liS, ^xyf-f7-f'y^ 

• r b^>£*±M 7t>\ ^x^^;v • -f>x h^yyttony/^? 



(20) «r£¥8-5 0 6 9 3 8 

^<DMti;6HC*fLTfKo C<DJlMRfct3\,^Tl*. 

ISi^Or^^;!/ • ^ • 7 -r — F (feed) fribMtt^f-JZ )V • ^-v V 

*;l/^3IiRU fit, M^o^^e^-r^fc^tc^ti^^-^y^^^^ 
I^ti: fc^Tt§^r-7';l/ • -N>y Fxy Fft^g^ti^o 

li^^^bTOl^Wya^^iA^ (tiered program offerings) 



(21) ^¥8-5 0 6 9 3 8 

%%>tr— • ^>y Fx>FA^Si:*ns 0 
fct, 7*i?$)Wr—'7)]/ • ^y Kx> FtDSffiJcMLT, S^ftT^ 

F • ^XrAT'feS, Loy-^V • ^y Fiy F&, ^S/£;WD^— • r- 
Uif yE^>XfA©fr f t ^ ^ n y,f-^y h T^§„ • ^y F 

©^y^yFT^So ^0^©^-— • ^y Fiy F«, Si^-rs^ 

ty^KD/'n^^y^to^VI/' 'Ny Fxy K#«J^£ft3"Cfc3 5 
(D7°n^^A^3SJRX^O^^i; K> (cherry-picking) , ^WsTfu^h^V 

co^jetc ®$g t£ ft /c $ ft rc^ips^x^- x ^iii® ? § © 
e>&v\> ^jis^ft/-ci^<o^n^A*^jR$ftrMK#©^^3^e>ftte^5> 

^-■7^1/ • ^y FxyFtt, sE3*Sf£<D*lI!i#«t LT 5 5 0MHz (DW^U^D 

mmmat. somhz^ssomhz) -^mi^m\ ^w&(ou 



(22) $$^¥8-5 0 6 9 3 8 

y^KmU^^n^ y-^V"N-yKi>hU [r1— O^^i 
^M&3lS^to-£<£>2c><D{i^;S:, gp%, MISS nfc&^— • v'X-r Ate 

JCiM5/-c46©3V^'y F (conduit) fcLTfiKo Cti<E><DiJM F 7>X^>^ 
{i N 7 s — ££\ ^itD-r^-^ • F • 7*— T*y h- (data packet format) 

frbi^y— 77V • ^>y Fxv K^JsEtcfcttsagftn^tf— h^n^/^ 
-<7" (combiner) V&% 0 3>^Wt©S*W^Sitt> *l S 

i^V-ni^y^ RtfMifi^J^t§ (^'J77^f) T&£ 0 »CPUa, 



(23) 8-506938 

f u m r t v y f v ^ r t <D&mo&&&t>*£tfm v ^ nt# § 0 

3>;^tli, -fc^yb- F >y 7 • #y ^X^DiSgjfctltfj^fcfl^ «fc ? ^ 
Ti-uif<Dtr—'7fr • ^>y Fxy F £ <6>^fflu>e>nt#5 0 

■fey F • hw:/ • ^i-MCf— Zm^Vr-lsVi?* V. ■ 7°n ^ AfSfg^e 
• ^\>y F3iy Ftcfee^#^4^S^^n^3>^-^VF^ 

A{g#*. M^#cd»^^^^--^;1/ • 'Ny Kxy Kfcif 0*"T5 CfcT'Sfe 



(24) #£¥8-50 6 9 3 8 

*^IWOSWli> ^^7 F -Mv^y? (packet switching) J&ff^ >r— 
y;V • ^\-y Fx> FWcS6cD3>^-f^- • zii/tf— *z/h f?&& 

o 

*f§0^ o g w « . nmm<Dmm k ? n § ^ # sir $ n tc r -r n ^ if ^ 

U fit, >r—7)]/ • 'N-y Fxy F^llM#0»tcr>P^«JPI^nfc^^I 
F x > F %*i#t-r 5Li:T^§o 

*s^ffloi^*^iiiJciai-a-rs. • ^\>y Fxy f^si^tsc 

-So 



(25) «r«sp8-5 0 6 9 3 8 

'r—ffr - s\v Fxy K*ffi^-ra c £r*&& 0 
m 1 it, S#tS7tn^-^;l/ -fl/^a ^SB^^Xx A^tiT 

r^y'^/l/©^— • ^N>y Fxy F • ^fA^tBlffeSo 

HI 5 ate, 7 : *JZ)\'(D'r—'7A/ • "rUWa >W33fei>'7>'r2*<Drztb<D, riy/S 

• ^y Fxy FOi^ny^y F^^"TEI 

05 bit $ jVRTSTj-u yoimfr-BrfrZ ftfc'r~-'7>l< • >BB 

y^>F^-T0t$^o 

06ait ny^W^Stfial^WT^HzX^fl^^^y^;l/£D^-y;l/ • ^ 
>y Fxy F©fc«)<D, SU^»J©3^&xi y^-^y h^tHTfifeSo 
HI 6 bRXf c «\ ^-y^/l/CD^-— • 's-y Fxy FOfc 460SiJO^»JcDxt 



(26) 8-506938 

o 

HOatt, 3^^t^iJHt§i|iJiC P UOV7 h^aiT'O/fctocO^U^ 

BlObtt, 0 10 al^tWC PUOV7 h^JircDttitjy- 
7*7l/-tyoy7h , 7x707a-tt-hr'ifeSo 

llOcti, 0 10 ateTjkirfafflC PU<DV7hV3L7<D'Vrv M&SW:/ 
;l/-t>'(?)y7h'7x7©7a-tt-h"eS§ 0 

o 

t/l/'^yKxvh* (3>/UtRI>^7h7-^ • 3>hn-7^t^) ©— 
0 1 It, mfe-tZTl-uWr—yil -fUIf^a yEl&^Xri 2 OOti 

*^-To 0 1 mmmmmv 1 ^ r>a2 4ia9ti oj^±©ibm f ^ 

>^*2 6 tc/'^yu (uplink) ^nfcTtn^Orl/^gV • ^n^^ 
tV 7'>a2 8i ^ZF-r o 

^t^o §h7yX4-^^U — Sic lo©7tn^ • -rUtr^g > • 7°n?' 

^ao^ (#tc«2o) %mm'?z>mt]%:m?z> 0 gmsnrcTi-u? - rue 

i?a y • ^n^Afs^ta, ^— ^> -^-y FxyK3 4 Kiotffl^^^n 



(27) $^¥8-5 0 6 9 3 8 

(combine) , il^nfcy-TVV ^Xf A 3 2 £3g6>n5<, Tto^OfU 

«y FXVF4 2tild;oTSfi^n^, f^^MDTtn W>-r H£ ^ a V • 7° 

T>y7°U ^^46 tAV^Sn, 1 0©§if^ v^a. 4 8A^?nt^So 

2 0<D#iJ^%iI*£$nfc^-7'> • v-Xt-A 5 0#\ ^>y Kx> F 4 2 &Cjg 
M^nT^^tlTV^o ^03llS$nf^7--7VV^^r-^> • ^<y Kxy F 4 

#il£>l*$£g#t±x (moving picture) BL^tl^Kil^S^— 

MPEG-2*g*pcD3-F{fc5&ffll/\ fLT, »SIf (iMPE G-2if 
Oft]|«*Wr«feOi:#^So iWfbS«©^Xfi.Xii^ (Systems Co 
mmittee) A^OMPEG-2 ■^fAX-7-^ > F^7F-7°n^— 
(The MPEG-2 Systems Working Draft Proposal) , SO/I E C J T 

CI/SC29/WG1 1 "NO 5 3 1" MP E G 9 3, 1 9 9 3^9^100 

t, ^m^m^^ hie, h^yxtf^v-zftTmrnzftZo %gmmc&t)%:m 



(28) ft&¥8-50 69 3 8 

; 71/- Art (within frame) (7U- Art (intraframe) ) f±mt, "7 I/— A 

o-r^-m. mp e Giiii^tcfei/^rfflt/^n^o jehhic^t. t^^^ 

- 7v~fV y% 4 6CD?%<D 1 ~D<D7v7V V^tD-r-f 5 4) 

M3MMtcffll/\ m2(0n^M{t (remultiplexing) X^— A^:, ^— • 
F^:/ FtC&V^ PLkMM (land transmission) CD/c46tcff -^^1^^^ 

-fuy^-Y (upconvert) £*u ti*I£n5o ^ft?nft?is$MW%:%m 

tl&o ' >«S^X7^ATffl^£tlW3tjffi4 1 CO— 

„ AT&Tc0f;l/X^-3 0 3t^l.o <in£©fl&l!4iyu -ri^l/^T^n 



(29) ^¥8-5 0 6 9 3 8 

£ti£<, CCDC^cHLTte. [rIU^A^^oT 1 9 9 2^1 2^9B^tili 
2tl/:MiIlS^0 7/9 9 1, 0 7 4^, M~ ^-J§g®j<W:/X * 

£tl/c (pre-packaged) ypy7Ai§tt±, -t^X * ^ ? %(DMM^m.if^ 
#^cd 7°n ^5 A %mtRir %> fc tfrco * — ^ — £r^-T % J; 5 § &<DmW$ 

f • by/- 8icj±-m-£tircy*— w F-e/g<£)T\ ^n^i§ 

lu^mTC-r^^S^fe^o #^O^WJ^J;§^\ fU^'ay'^n^Ai 
1 •3J-X±c0llltt^— ^VK 7 J;P>tlfc^ (twistedp 

airs) , -tr;l/^-*|gxi^^^, V^vWIM* y F 7—* (PCN) 7<y^ 
7^:7° (hookup) , X&^©flil3;ffi{f^{*^Ei3LT, -t^X^-t^coi^c 

+J-^X^^-r^^^J@i:^-^Vl/ • Fxy F 4 2 £©figcDg^t&. ^r— 7" 
;l/ • s\y Fx:> F 4 2 fc© 2 TafaMfs^nTtE^-r 3 Q C CD 2 7alR]iM£:fflt/^ £ 



(30) 8-506938 

>F4 2 • -r— ^^nvtfa — ^ • V7 h^x7«t7X 

0 2 tc^-Tcfc^tc, 7tn^-^-7;HV^XfA4 0i^ *%iOf^^ 

m C [rI B#£aHi £ tl § o £ © 2 ocofg^ te«J OJ83^ja^tS*ffl 1/ ^ 

^•nti. l#^©7tnW^-F (feed) £:gtfAtU fOTtnW 

y*r—i?>? (repackage) J tSo W&g<DWM\z.ffim.-ZWt>r--'7)]/ • tfv 
^XXte-fe^F- F ^T 9 • ^— ^7\rt/5 8li, • T-Ufc? > • 7°n^ 

03ali, fHf^ay- ^"n^A^MUSoJiHS-rsy— 7> • F 



(31) #£¥8-5 0 6 9 3 8 

M^^^^i^S-^^fSt-^o C©^L/— J^^V (breakdown) ^51^1"^ 

(MK 2, 3) *iR^"rs<ii:^T#So ^l/^-y Fi>Ft 
ay->XfA6 0, 6 2, 6 4te, 7°n ^ AI2^>XfA 4 0 t^r—fj]/ • 

n^>m^nrc^-y^v • ->xfiA6 o, 6 2, 6 4 tira^5o 

1 GOT-l/tr^a > • 7°ny^5>^3 0©-r^TCD> / y;-rAtc^ttAnP)ti§ 

•fHf^3>">^T^ dWJTte, 4 8MHz ^Xf A6 0 (8OCD6M 

• A) , lctt^^Anen^t/\ ffi^cJg2€>xUtf>?3> • /a^7 5 > 

2O0^l/>iMt>O^;V' fUH^3> • ^fA6 2, 6 4&C 

fA4 O&tf^— 7*;V • 'W KXVK4 2ti, ^igO^X^A^^feO^ffltD 
Srf>\ Xte^ < ©fiJi£<E>&S7°n ^ 5 1 <E>#giJgp#fc:B< c tic 



(32) #S¥8-5 0 6 9 3 8 

mittens 1 -ocom^ r s j *ass4 1 ^sc^njtre&So ^-^v- 

TsT kVrcVXDVBM^ BP"^ O-M"5r-^;l/'^fA6 0^ 6 2, 6 4 T? 

§W§fc©-efe§o fot^ ^;l/'^-yFxyF4 2tt, ^y^S 
L> fit, MJ&^y &t>mW\2ftrcm j ^<Dfr%:m%£-£ftt£ / r~-7^l' • ^>Xf 

6 2, 6 4^fflt>TP^t§^, ^\7^ TOOIJ, T0 0 2J, T0 0 3 
j •£%><on%>o S?HWB©j£V\ 5S^^nfc^-^;l/ • ixX-xA6 4&, 3 0£D^ 

gJSgSnfcy— TVl/- ->X-rA6 OMu TOO 1 J O'N'y^feo 
IS-^^ 3 ■cxogp^tc^fij U ^ LT, ^-gP^O^f §tftfr LTB'tfH©^ >y ^ 

2 m&'Zfttc'T—y^ ' f*7\k6 0, 6 2, 6 4 SjS^J^ff 
F4 2tMgtt§o 3 0CD®^j®l^;l^£t>, 18®h7>X# 



(33) #^¥8-5 0 6 9 3 8 

1 4©h^>X^y^5 2fr£©{H^©#^-7> • ^>y F:n>F4 2fr?>^ 

->XfA6 0, 6 2, 6 4 <7>g-g|tfnc^£ 0 C 3 <D ft felt, TVl/ • ^ 

^A^Jl^ 1 OCD h7>Xt°y^5 2fr£j§}R£tit#£o 
0 3 bte. 2 0CDjl^^nfc^-^> • i/^7-l±Ktt\,Tm<'r-'7fr ' 

. 2 0COM^ ; l>W-^^e^^^n^o i3btt, ^V^-yHxyh* 
©f^^/VilXttI#t57tn^fi7 2tcj:or^^n/c5 5 0MHz 
<D{H^§ (fW5 5 0MHzt, 0^:1^15 5 OMH z©X^^f/l/M§ 
) ^tKTo C©5 5 0MHz©f§^ jg$g$n/cy-^> — >X-rA7 4 

rc^T^«^n§o o^us omh z<dx-^ Y)\,<dw> 

"fey F • F>yy- ^ — ^^;l/^e.cOTy F U— AfS-^-Kj^ (upstream 
signal activity) (Dfc&bKtiT ) 7* S^l/Sfire&Sfi 2 <0^f)\^—~f 
6fc}\ 5 5 0^^L7 5 OMH z CDfBHT 5 2 0 OMH z ©fS^^J&f 



(34) #&¥8-5 0 6 93 8 

i^tltl^o 5 5 0MHzfS^ (0^^b5 5 0MHz) 14200 
MH zim^ (5 5 0^17 5 OMH z) tlX, 2 ftfc 

• '>xfA7 s^^rr^fc^^ 5 omh zfg^t (o^L7 5om 

0 3 bcD^XfAtt, 5 5 OMH z (Df^O-fe >y h • hy^ - * • # 

y^X5 8 7 5 OMHzOny/^ • >f7^X7 8fcS^t5Ci:^"ef 
§ 0 C<D#^©^IH9J£43tt£ 7 5 0MHz <D-fe*y h • b >y:/ • ^^;V5 8 
H\ 5 5 0&^L7 5 OMHzOlSlCf^ • If -r^-M^^SfSo 

X-rAlcfel^Ti^SnWSo Ti-u? • 7 2 v ? £;WJ^>Xt^ (mixed analog d 
igital system) iCfcltS 4 8MH z. 72MHz, 10 8MHz, XttfflOf 
^^;V§SO^'l>s^tyr^n^t>'^v ? ^;l/Offl^t)-^ ffl^ (co 

mbined analog and digital signal) it, 0 3 b £ 
o £/c, 100/h?^fJgiOf^^;l/i§ (0U;Uf, 0^5 5 0MHz) 
, 1 OCD7v#V^^ct|igcD^i>^;Wf^ (ffl%.l£. 0^f)7 7 0MHz) 

JffjSlz:^ 5 5 OMH z <£>gfB<D ^ 7 2 i:2 0 OMH zOf^^^gi 
6 fcOPI^t^tSSfitt^ ^IR Fit 7 OT^fSLfc^iftW 

%££tfX^Z> 0 »R Ff§7 0li5 5 OMH z©8fiO^;l/-/7 

2&c3ie>tU ffiOR F{M^7 0«2 0 0MHz©SIO^l/-^7 6tC<D^6> 
tl|#3 0 CtUi, ^-^;l/-7°©S«^#^(D'#iMh^>X^^^5 2 

yncfiJD^T, h^VXtf^l 0^:^11 4^^H^>-7 B 2tilfiJ0^T§ 



(35) #^¥8-5 0 6 9 3 8 

- -fK u^tm DStenr^ f ^ y x # > e. com^^ 

i4S, n-AiKDyn^A (n-#;l/ • (avail) 8 4i:bTSl 

6>ns) %MAirZ,miJ%:$>-D, irv^VcD^y F.XVF4 2©S^W^>/f°- 

if 7 0 4SiU £4Sf Wb^nfc^Hil • -rn — # (integrated recei 
ver decoder) ( I R D 8 6) (Xfck, -{#{t£nfcg« • £H§H ( I R T) 
) ^lii^irft^o ^F^X#:/^<7M§f W^n^i, (if-r^- 

oTt^C-r^fc^tC, tNvI/^V^ (demultiplexer) 8 8»^n, {Sf 
A^iJ^HOtT-r^&tf^i"— f-ftff k:M£tl£ (demultiplexed) 0 li£> F^ 

> x 40 #(om*% k. «t o t^5M s n 5 v n<o v*- * & , f^/i/f^u^xsn 

TWC P U 9 o jcinssnso 

>FU"TSfctf)tc, y-^Xf->3>9 lXlW-5t;W^ti§o CR 

-f y ^ • fVxy^XM^^^^Ix.^^-^Xf-v'a y 9 1 IA\> 
C<07-^Xf-^aV9 -T^FRt^MO^-^WJtPC P 

U 9 0lc#x.Bti5o n— • T^;Mffg8 4^}slM^^BT£fcA6k: 

tea, ^fi©3iff73ri^fflv^n#§o ^v/i/^v^x^nfc^-^fif 

n— • T^;l/©'lf $g*ffli\ $iJ1»C P U 9 0&> n-A;WfAf/WX9 
• 7*— T>y FflDlf-r^&tf*— f^f*) ^gijO^^— K (feed) 9 4^M 



(36) 13S¥8-5 0 6 9 3 8 

^ 7 1 n ^© 7 ^ - FXttlSOr 7 - F9 8"T?&D*#5o n-#;l/ 

CD^n^^^^ti, 37-; v/^yl/Xfi^n^^SBTfeO^So n— 7j;Mf 
A-rV^X(i. ftiJPC P U 9 0fr%<Dtiffi%mZ'TiS&)\'<D£7**fS^£u — ti 

)]/ . -fu^^Ls^ma-t^o u—tifrffi 2*wtf&, mm*. W& 

i o o&tmisisgi o 2^iicrra^n§o 

, cowcpu9oii, -t>yh- h^y- ^-^i-jimmm^hv-L, (S 

TTC I S) tif tfnSf^^;!/ • f-^lf «f 5o tvh • £ 

(Dmfflmi®Khv-i±rmibftm2> (.mi 2 ^w^T^t^-r^) 0 

S T T C I S^{$fflT^&<^-fc>y h • h-y7° • £ — 5 -/vl/fc feo^X-rAKottb 

05a(t f^^7KDfl/lf^3 > • ^0^7 5 >^fS^ 1 0 3 cD$aacD^^: 
tS3V/Wt 1 0 4#ko^— yOV • 'N-y Fx^H 4 2©l»ny>f-^ 
Vh^-To ^r-^;l/ • ^7 Fxy F4 2®t^l/-^3 MM<DV-X ( 

) •frto7 s —$m^*&mi,&zfafflc p u 9 o iCcfc^T$iji?n5o 

TfflgiJOfU^^a V • 7°a^7AKfv;Vf-7°l/^X$nfcfl, cKDlf^fci:, 
h#JDIfc*.8§ (packet switcher) tl. f LTfflCfUi^ 

3 y • 7 , a^7Aiffcffi^?tl5o ffl^fr-grfciu fHUfflJC P U 9 CMC«J 

^nfcn^w^ i o 4 &c£oTtf;bn&o 

g-e&n&\ 3>/wtio4(c(t j:d^<©^— F^r&tfv? F^r 



(37) f$a¥8-5 0 6 9 3 8 

j]/ • S/7fi5 (HciS^S Wny/Kt 1 0 4^M^J^X«ig 

v**;!/ • 7*-$m$% 1 0 3 T*t)#So C^-r^*^ • 7 s — 1 0 3 $'J 

f»c pu9 o^afs^n^M^. m.mmi 0 6Mfwyi/^t8 8^iiT 
05 b & N -r ^*;Wia3 i o 3 izim^rr-ru^m^ 1 0 

^©■f-Hf^a V • 7°n^.Mi^l 0 7fi> xya- 0 8fciJ;oTf^ 
;W^tiT3>;Ktl 0 4^S4t5*\ Xte77-n^P§§ 1 1 0?:M 

E Gi>3- ^1 0 8 ^IT$5 0 0 8ii, mC^v 

n^lif 1 0 7ttny;Utl 0 4 fbt, i&^c/SDT, 

#^jMfi Jti§f^ ;Vcd "/p ^ Aft ^ i: ffifr&t) £ ti § 0 

Lt^6MH z Cfa-VtSo 



(38) 8-506938 

"TS^^TfeSo • — 0 8»5t, f»C P U 9 (Hcj; 

§ 7°n ^ A CD n - ±i ;MDW XtfWM&ik £ ti § 0 

me ait. fJ^Mmm i 7©**® -5 iOM^^fi,©^^ kx^f 
comt&mfc&rc, tfA i i etccfc&fffijtpc p u 9 oojsPBW^^-rs 

o i6aO»R MP E G 2%^>>^;l/ • 3— F{fct£#5£ btl^5„ MP 

-W^ti/cSilny^yb (IRC) 1 l 8tt, 4, 6, sxte^ti 

V^VMf^, tllS^OZVX^^^^VP (unscramble) G&I^&frUf) *f3 
„ IRC1 18t±, h^>X^>^©«^^ &Mit'$tl7 ! i?#A<<t-£nrcMP 
E G 2 -7*— h • If-r^O-r^*;!/ -lf-yh-XF U — A^UTT So S'JO 

So MlcBU^IISW^^'Oi, ^iftSnfcMPEGflfti, ^>yFx>F4 
2K:?2!{f 2nSituK:B^t:2fU I RC 1 1 8tJ:oTfgi^n§o 

7si--V>y hCD-rS^A' • ^-*>*;MC#l8l*r£o 06aliIRCl 1 8*^n 

v;1^7°l^+>- 1 2 Otfffig® I R C 1 1 8 IC V UT.fflfcZttWl'ZM't 5 <fc 



(39) !g^p8- 5 0 6 9 3 8 

1 2 Ofc^fiftSftteMP E GIf 117*. ig&Sftfc I R C 1 18^ 

m%h->5WZ>o f^^"f\y^^ 1 2 0£>tltfj&, WCPU9 0CJ;ot, jl 

0 6 a^lC PU9 0(t trA 1 1 6 X^«©giSB^iS T\ isPS 
<D+^ b (011*. fcf, -rz/m -}■)]/ • h) IcfcoTfft^SntfSo fcT, isPB 
W>T htiv*v;V^^U^1t 1 2 0©|±i^**iJffll"rSC.fc*'«T#So £fc, t^v 
fo^yi/Wl 2 0©m^^^-^;l/»ctS!!)^?)t«:, ny;Utl 0 4 ©A 
tjtfftmc PU 9 Ofc:«J;^TSHR£nf#5o ^;V^7 0 U^-9-OtB^J^'i'^-^> 
IC"T ZXtemiRt&C £K£-dT, mmc P U 9 £©-rUl£^a > • 

y ^ a # se^-a-*? $ nfr o*ini# ittfs s n s * . w-r £ c t # -v # § 0 

0 2lC{ti±j-t%> 0 SftjgJigiRgg (Quadrature Amplitude Modul 
ator) (Q AM) Xa^tltPIiOglMt-feS^ *>C7<r> 

-^(D^-tt^si^-r^/cfe^, ^H©fv^;i/ • jL^—miEmm 1 2 4 sot 



(40) 8-506938 
06 b«\ ^fr^XsW 1 2 0 fcn^-f"?- 1 0 4 £©|gfc:3Elfi3ft/'di¥ 

^^-gcrsSrH/^Bt^b©^^ ff^£\ -try h • F>y7°- #-5-?vl/5 

^^4oV>TiA<fflO^n^X> ? ^;V0i-^fb^ip (Digital Encryption Standard 
) (D E S) tf&fig-e&So 
^M&t/Bt^flb^S 1 2 6&, -r^l/^/U*"* 1 2 0015*017- f^IE 

1 2 4 ^n^M-r^ i o 4 ^©rateEH-rscfcdJc^tiT^sa^ 

,f-^yh (f£K:I»r£) ©sgSfc©©^^ xt±i"7— ^iESS l 2 4 icm 

0 6 c «u MP E Grn-^l 3 2 RtfT ^Pt§ 1 3 4 £{1*3 3^ 
^ 1 0 "r^^yl/-^ fy—7l-U'Sr—7ty h<D^y 2£r 

^-r 0 tr-T^tti-rs^i/ • 7^--v>y h-psf^n, flags n. fj^^n, 



(41) «fS¥8-5 0 69 3 8 

g^5>§i?ti5o WCPU9 0&, jSRS^Jffll^nS^Xtin— 
<Di*M*tf#*6nf#3o ^J'#C P U 9 O'fciu T^*7l/ • MTX^Wf-tev F 

ilUT^aS^n^o 06ctt, MPEGf3-^132 ^lUTjUliSh/'c^i 
#«r^-To ^U(DZ2- FMlI/t^- Fft©73&#ffl^6n#5c £ 

;V5 8 ^©^{gcDMK:, T^n^«t§l 3 4?:ICTWn§o 

1S8S(0 I R C 1 18, fv;^7°U^^ 120, MPEGf3^*132, Rtf 
Ti-U^m^ \ 3 4/b\ C£D^^43V^Tffll/^tlt#?)o F^VF4 2 CO 

y • yn^7A)!)^-7*^ • Fx^ F 4 2 (cfcl^T^H^ ft£ 0 

*Jf S h^>X#>^C^bTfiJ0^T5>n/c7 :: V;V7 c yU'^-9- 1 2 0(4, fJtH 

. -fuff^MZT-l-vy • :7*— v>y Mcr^ — F£ti, : £L"CYi-u2 r %£M& 

i 3 4^jiCTM^n§o r-^-o^iJiggi 3 4ti, *<D'?xJL*r ; 7i±* 

, jl^^nfc^-^;!/ • ->XfA 5006MHz £H£fflRjfci?f?i£ (011*. fcf, 5 4 



(42) #£¥8-5069 38 

4MH z £ 5 5 OMH z t<DW &Cg<o 

yF£DOT> ^mR0)WWftRtfWimftfcto^T~^m'?£>%£ £.tc%&< Tfe 
•5 % 

i7tt, 1 0 4*fc->!r— • Hai>F4 2 O^»jc0, 

^(DfflL&^£>-&%:n 5i®3%f-T>y h 1 4 2 fc£r*vr o iltRat^^rtf -5 3 > 
iK^FMu fv/Vfyi/^it 14 4t, ^JffllC P U 9 OA^^SitS 
-rv^l/ • o->*^ • 1 4 6 <h#"a-£?o i/U77^f (ME» 

serializer) 1 4 8 ti, 3>/^tM O4 0i^Xf7^, EP"^ WD 

1»C P U 9 (Hc<fcoT^fS2*iS 0 »C PU 9 0«;, -r 1 — #f§#. ffl*>, 

— ^^gWSSrO 2JC<fcoT^a^n, -t?>yb- h 'y "7° • ^ — ^"7VV 5 8 lCx£{Hic£ 
ft& 0 fame P U 9 0iil/c, -rv^;]/ • Hv>>y * 1 4 6}CfjiiJ$iHH^j£3o 

, ^LT, ^©ti'fti^^^^^f 1 4 8tcjg^^-r^>^ • ->-^-> 
*1?32£o ^'JT^+f 1 4 it^T> -tz^yh- h >y 7° • ^-^t";V 5 8^\ 

0 4££x*©3^©;fca&©f^;&iI#W"5<I £K1}UZ.T, Wfl 
CPU90it ffi^fr-£7°n-feX^fltT£^ ll^^2n/Hl^C>^« 

§ 0 ^Si:?n«^SIiSi0 2©S(tt, &^560!Uc<fc 



(43) WST 8-506938 

0 4Q^-F^:nrteOT©n^y ^fr5>ft&o EP"%, ^tl^te, fcf$ (config 
uration) 7'n >y ^ 1 5 2 , □ >>> ^-^7^1 53, M'ffl FIF0154, 
F I FO 1 5 6, liitlY—h 15 8, RZfis V T^-f+F' 1 4 8T'S§o ^H#5 1 
0 2^n>/^-T^ 1 0 4tif, ft^, h • hv? • * — ^"?Vl/5 8KD2I 

ff^^c^n >y ^ 1 5 2 M$P C P U 9 0 ^6^^^{H^ ^> 0 ff^^c^n <y ^ l 5 
2&, e-r^-fg^^Mii^n^J;^^, »F I FO 1 5 4Mo^7^ • fu 
7^15 3JC^-r§ 0 ffM^n>y^ i 5 2tt, -rv^7l/ • If-r:* • -r— # • X 
hU-A 1 6 8tC-g-tn§#^0yn^^A{S^^M-r^)fc:i60F I FOl 5 

u is >y £ • -y^l 5 3 te&CFW? n v> >y ^ • ol > h ti§ 
o gP"£, ^tl^ti, ^mmi 6 2, mft\=j L: ?-x.vZ (identifier check) 1 6 4 
, RZfi/^V v 2 (Cyclic Redundancy check) (CRC 1 6 6) 

-e&So nv^y ^-707^153 it. fis^fr • If -r* • -r— * • X h U — 

16 8, ^n^y^ff^l 7 0, &tfff^c«^l 7 2 0fM:/n>y^£>) J&^g 
"T 3o n i/^y ^ • 7'n >y ^7 1 5 3 it, Pl'ffl F I F O 1 5 4 ^ftiJMt^f 1 7 4 ^rtB 
2jU frOF I F O 1 5 QO^^y^K^—Zm 1 ^ 1 7 6^tbt/-r§ 0 ^ft*8 1 6 

2&[>Wfx 7^164 itmmm ^ 1 7 2 %m^\ F I F O 1 5 6-\M2tl 

^ . :/n<y ^ 1 5 3&, tf^t • x— £ • X h U— A 1 6 8^f03y^> 
bgfcbHc^fiJ-r&o Hfcg'B^xy * 1 6 4«, • x-^^^tc^fij-r 

t§ 0 \£ • x-£©£«m, M^^>7°ny^ATfe§o CRC166Xtt 
{til<D^-x >y * #p i? «y ^ • 7"n v ? lc^%nm%o 

^FIF015 6tt^7 7 7, -WMEIfSBilLTfJj^, tfx*© 

;^>y h^m^— h 1 5 8icm%><> tfffaicit. §F I FOl 56tl ~D(DUZ/ 



(44) !&W8-5 0 6 9 3 8 

, y ^ . y_ h^ggji-rSo ^XHtCfel^T— JlftWKffll'^nS F I F 0 l 5 6 

#IJk:*5l,>T, F I FO 1 5 f - h OSn^^tC^lt^OC W C PU 

tfo ^-hO-fey^^h^^KfT^n^O^^JPS-r^fc^tC, F I FO 1 5 6M\ 

^ny^^>yOjiM&n : 7 B ny^A(DXy> ? ^--U (scheduling) ©SB 

spo^A^ttAftRTfti-c&s&efc^ f i fo 1 5 6iz, ^K—mmzmM 

<D, yny^^^^Cfe^^/jN^^Bt^O^^ h^RT^JC-rSo F I FO 1 56 
^SC^^fcMffl-TSJ;?^ -fftttZ < &tfnte:&£>&^o FIFO 

l^T, F I F0 1 5 6 it. t^T^)t □-t^'e 1 5 S t*©^ t 

fct&lN, F I FOl 5 6<D-9--fX^I!|{&%<, ^ y^cM c £ 

liMfc-Mg-e&So F I FO 1 5 6©-9-<rx«, 3XK "r—^m^^ti^m 

(Cj:oT^46e>n§o fiSc©llj^»ifrg££n£F I FO 1 5 6®^X^ 
iinP.077^^tf); i i7>Xtfi:6nfetafi^t\ 
^-^WI^^^cDi^ n-y/^-f 1 0 4©#X*©Jgfti£gP# , T?&5 
o ui/y? -7uyZ 1 5 3«\ t^t©F I F 0 1 5 6 U 
T, H^T;I/^UXAtc^oT, mtJ^—h 1 5 8^JS9"rSo n->*7^ • f 
uyfl 5 3&OTJtPF I FO 1 5 4 ^IS8«g 1 0 2 'MDtb;^— StcHfJf L 
^-3V^-rtiOF I FOl 5 6tf-^^t-^-7n-L^;^J;M^ y— M 

5 8or^p^^^^tf 9o -r— ^osfin^i!*r^st#*^Os ^ur^^f 1 



(45) ^¥8-5 0 6 9 3 8 

£ttftl£&£&l^Cfc#&e)f#So £M±. -fe^h- hv7- ^i-JV5 
(D?;!/ (full) • £ >y F • X h 'J-AM^It#-r§/c46^^STfe?>o 

(±l^y-h 1 5 8i*\*<f**i/V7 : 7'(*f 1 4 8&C?S-ro ^'J77<ff 1 4 8 
«\ F I F O 1 5 6 iT^CDf—^ • X F 'J— A 1 6 8 ($?jgJCti 8 tT>y hipg) ^ 
#-tT<y h<Dffi7J©X h U-AtC^-T^o COX F l>— 7> • ->Xt 

0 9 a&tfbte:, ny/Wt 1 0 4© 1 ocD^n— F^x7©ill©<t Df¥H 
frUJ^To |9a«, I RD8 6MQAM 1 0 2 ^rfflV^ 1 OO^Iflg^Hcfc 
It^^/W^ 1 0 4£D#S©a- F^T^-fo 09b^ 3>^tl0 
4fr£itnfdigK:&Dt#3m;W$n^>y 5 i go^TjrTo &?>f &HS«c*3 
t^t, f^Wnv^y^ 1 9 Ott»C PU 9 0 ^y;Wt 1 0 4 ^£D^tC@H 

0 9a £ t> R F 7 0 WjM 4 1 P>^t£ tl, I R D 8 6 icM 
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££&l/\> cn^Ol^T&H 1 0 c Jc*3V>TMtc|KWt"5o *-^-7n-t*;i 
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fe§ 0 ^-CDF I F O 1 5 6^x0^^ • 7^ — F^ffijltT-f 1 ^ • y ^—V 
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7*% 7n-m^hU#bfc^<DF I FOl 5 6#^x>y ^fSfc 
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•9-^;V-^>2 2 4&, ^-TS/^'y b£rfgJ|-r3ft\ Xttt^TOF I F 
0 1 5 6*SfcS*\ (D^fnA^Otfcm! -5 i:, ^<D¥iJ^fc:iIt?o 

2&C*5^T, Wl^OF I F 0 1 5 6^ ^n^2<O^U^>3^K ■ V 
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5 6A^OMPE G If-r^- • h^fe^o feLi20XU'y>a;VH • ^ 

;W;3J)tLT<,^S:^ W-f->2 2 4^ 1 ©X l/«y 5/ 3 ;l/ F • 1/ 
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(S C P C) mi&WL^l^Mit (F DM) (single channel p 
er carrier (SCPC) frequency division multiplex (FDM) ) hWMi$.%>Tc 
§^^>^Jl (MCPC) 9$ft#\&Mik (TDM) (multiple channel percarr 



i 



(53) 



8-506938 



er (MCPC) time division multiplexing (TDM) ) £<DM7a £ra"ty, ^fflOUrM 

a >@2^X^A<Dfc&cD^U— i^a > • (OPERATIONS CENTER FOR AC 
ABLE TELEVISION DELIVERY SYSTEM) tm^fc, 1 9 9 3^1 2R BCRC 

AtcfefrtS2 0<D^«^fT-5o BP "5, 0 0Mf'>^;W 

2 0CDHti^tf -5 fca&fc, M^WJO^r-^ • ^y Kxv K4 2 

IP*k i»>XfAOWCPU9 0tt, -9-yx^-7^/^©^SHO/c46tc 
li^y h7-^ • 3yhO-73 0 4 tltlt, t>-yx^^^/^CO-b^ F • F 
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(57) Abstract 

The configuration of two or more cable head ends (34) using digital technique is 
indicated. This invention offers larger capacity and flexibility than an existing cable head 
end (34). Specifically, the modular design for a cable head end (34) and the component 
of the combiner (104) for a cable head end (34) are indicated. This invention is 
especially convenient in the cable television program distribution system which delivers 
the program signal with which digital compression of the large quantity was carried out. 
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The indicated combiner (104) makes it possible to carry out cherry picking of the 
program from the delivered signal. 



Claim(s) 

1. In Order to Supply Subscriber (Subscriber) of Program (Program) The program which 
chose the digital program and was chosen is combined (compounding). Are the combiner 
which generates a combination signal and it is used by the head end of a television 
program distribution system. In the combiner which receives the information on the 
program which receives a digital video (image) signal including two or more digital 
programs, and should be chosen In order to supply the subscriber of said program A 
means to receive the information on the program which should be chosen It is a 
processor means to transmit an instruction, a means to judge the identity of two or more 
of said digital programs which should be chosen using said received information — and 
Processor means equipped with a means to generate the instruction about the identity of 
two or more of said digital programs which should be chosen It is a means to be 
connected to said processor means and to choose the thing of the arbitration of two or 
more of said digital programs, a means to demultiplex the received digital video signal 
with the component part in which each component part contains one of said two or more 
of the digital programs — and A means equipped with a means to communicate the 
digital program identified using said identity of the program received in the instruction 
from said processor to choose, Combination means which is equipped with a receiving 
means to receive said program which communicated, and makes a combination signal 
said program which communicated Combiner equipped with a means to supply said 
combination signal to said subscriber. 

2. A digital program is supplied to said subscriber of said program in a combiner 
according to claim 1, and it is said means supply. A digital modulation machine means 
modulate said combination signal so that said digital program may be transmitted to said 
subscriber of said program Connected cable system which carries the signal by which the 
digital modulation was carried out to said subscriber of said program with a digital 
program Combiner which it has. 

3. It is the combiner further equipped with the digital-to-analog converter for changing 
into the program of said analog said program with which said combination means 
communicated in the combiner according to claim 1 which can create the program of an 

analog. . 
4 It is the combiner further equipped with the analog modulation machine modulated to 
said combination signal by supplying the program of said analog to said subscriber of 
said program in a combiner according to claim 3 in order that said combination means 
may supply the program of said analog to said subscriber. 

5. In a combiner according to claim 1, be received with said digital program, and the 
video and the audio program of an analog should be digitized, and combine. A digital 
encoder means to digitize the video and the audio program of an analog to a local digital 
program Combiner further equipped with a means to communicate said local digital 
program for said combination means. 

In Combiner According to Claim 1 6. Video and Audio Program of Analog Be received 
with said digital program, be digitized and combine. It has further a digital encoder 
means to digitize the video and the audio program of an analog to a local digital 
program. Said means to choose a means to accept said local digital program from said 
digital encoder means -- and - Combiner equipped with a means to identify said local 
digital program in order to communicate for said combination means with said means to 

communicate. . 
In Combiner According to Claim 1 Program of Analog 7. With Said Combination Signal It 
is supplied using the 1st carrier frequency and 2nd carrier frequency. It has further a 
means to receive the program of said analog which should be rationed with said 
combination signal. Said means to supply the analog modulation machine for modulating 
the program of said analog of which reception was done on said 1st carrier frequency -- 
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and — Combiner equipped with the digital modulation machine for modulating said signal 
put together on said 2nd carrier frequency. 

8. In a combiner according to claim 1, said digital program is expressed in the video data 
format which has video data. Combiner further equipped with a means to correct the 
error of said video data of said digital program. 

9. In a combiner according to claim 1, it is received and said digital program is 
enciphered using the one or more encryption approaches. Combiner further equipped 
with the decode means which removes one of the encryption approaches from said 
digital program before supplying said combination signal to a subscriber. 

10. In a combiner according to claim 1 Combiner further equipped with a means to 
encipher said identified program so that only the approved subscriber can decode said 
program, after being supplied. 

11. in a combiner according to claim 1, the information on said digital program which 
should be chosen receives with a digital video signal -- having — Said means receive the 
information on said digital program, the information data demultiplexer for extracting a 
data signal including said information on the digital program which should be chosen — 
and -- Combiner equipped with a means transmit said data signal to said processor from 
said information data demultiplexer. 

12. a means to receive said information on the digital program which should be chosen 
in a combiner according to claim 1 a terminal means to input manually the information 
on the digital program which should be chosen and — Combiner equipped with a 
means to send said information on the inputted digital program to said processor from 
said terminal. 

13. in a combiner according to claim 1, a data signal including said information on the 
digital program which should be chosen is transmitted to a remote site — having — Said 
means receive said information on the program which should be chosen, the modem 
means for acquiring said data signal including the information on the digital program 
which should be chosen — and — Combiner equipped with a means send said data signal 
to said processor. 

In Combiner According to Claim 1 14. Said Means to Communicate A means to acquire 
said digital program from said means to demultiplex, A means to receive an instruction 
from said processor Said instruction received from said processor is interpreted, and a 
configuration means to offer program discernment data — and — Combiner equipped 
with the logic means which enables said identified digital program which should receive 
program discernment data and should communicate for said combination means. 

15. In a combiner according to claim 1, said combination means is further equipped with 
two or more FIFO-queue means for memorizing the part of said program which 
communicated temporarily. Said means to choose is a combiner which equips said two or 
more FIFO-queue means with the control means for sending control information. 

16. In a combiner according to claim 1 Said combination means is a combiner equipped 
with two or more output gates controlled by said processor since the program which 
communicated is outputted. 

17. In a combiner according to claim 1, said digital program is expressed by a series of 
video data packets, and said means to communicate communicates a video data packet 
for said combination means. Said combination means is a combiner further equipped 
with a serializer means to arrange said video data packet in sequential sequence. 

18. a combiner according to claim 17 — setting — Said processor means the means 
which carries out priority attachment of said video data packet which communicated with 
significance — and — Combiner further equipped with a means to control the sequence of 
the flow of said video data packet which communicates in a combiner using the priority 
established by said means which carries out priority attachment. 

19. In a combiner according to claim 17, the video data packet which communicates is 
discarded by the combiner so that breaking of reception of the video by said subscriber 
may be restricted. Said processor is a combiner further equipped with a means to 
determine that by which it should be discarded of the video data packets which 
communicate. 

20. It is Used by Head End of Television Program Distribution System. It is the approach 
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of choosing a digital program, and combining and combining and generating a signal, in 
order to supply the subscriber of a program. A combiner In the approach of receiving the 
information on the program which receives a digital video signal including two or more 
digital programs, and should be chosen Step which receives the information on the 
program which should be chosen in order to supply said subscriber of said program It is 
the step which sends an instruction, the step which judges the identity of the digital 
program which should be chosen using said received information and Step equipped 
with the step which generates an instruction on said identity of said digital program 
which should be chosen It is the step which chooses a digital program, the step which 
demultiplexes said received digital video signal with the component part in which each 
component part contains one of said two or more of the digital programs -- and A step 
equipped with the step which communicates the digital program discriminated from the 
aforementioned processing step using said identity of the program received in the 
instruction, Step including receiving said program which communicated which combines 
said program which communicated and is combined with a signal Approach equipped 
with the step which supplies said combination signal to said subscriber. 

21. Send Two or More Program Signals Including Two or More Digital Video Programs as 
which Each Program Signal is Expressed in Digital Format. In the cable head end for a 
cable television program distribution system A means to receive two or more program 
signals with which each includes two or more digital video programs expressed with 
digital format, A demodulator means to be connected to said means to receive and to 
restore to said two or more program signals, A demultiplexer means to be connected to 
said demodulator and to demultiplex said program signal to which it restored with said 
two or more digital video programs, A means to choose from said two or more digital 
video programs So that it may be combined with said means to choose and a 
combination signal may be formed Means which combines said selected video program 
In order to supply the subscriber of a cable A means to modulate said combination signal 
Cable head end equipped with a transmitter means to transmit said modulated signal to 
one or more connected cable systems. 

22. In Cable Head End According to Claim 21, Cable Head End Receives Program of 
Analog from Remote Source. Said means which combines said selected program It has 
further the means which combines the program signal of an analog, and said selected 
video program. A means to receive the program signal of one or more analogs, Cable 
head end further equipped with a means to choose the program signal of one or more 
analogs which should be combined with said digital selected video signal. 

23. In a cable head end according to claim 21, said means to receive two or more 
program signals can receive the program signal of an analog again. Cable head end 
equipped with a means to digitize and compress the program signal of said analog 
further equipped with a means to change the program signal of an analog into a digital 
video signal. 

24. In Cable Head End According to Claim 21 Said Means to Combine a storage means 
by which are two or more storage means to memorize temporarily, and each memorizes 
temporarily a part of one selected video program at once before combining said video 
program chosen in said selected video program — and The cable head end which 
accesses each of two or more of said storage means, and is equipped with a means to 
give combining with said combination signal the part the video program was 
remembered to be, by switching to another storage means from a 1 ** storage means. 

25. In a cable head end according to claim 21 Said means to choose from said two or 
more digital video programs is a cable head end equipped with the information 
processing means for identifying the digital video program which should be chosen. 

26. It is not Approved that Grouping of Said Digital Video Program is Carried Out to Two 
or More Sets, and a Certain Subscriber Receives Video Program of 1st Set in Cable Head 
End According to Claim 21. It has a means for said means to choose to choose the digital 
video program of the 1st set simultaneously, and to choose the digital video program of 
the 2nd set. Said means to combine is a cable head end equipped with the means which 
combines the digital video program as which said 1st set was chosen, and the video 
program as which said 2nd set was chosen in order to supply the subscriber of a cable. 
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27. The cable head end which sets to a cable head end according to claim 21, and is 
further equipped with a means to decode and encipher said video program. 

28. In Head End of Television Program Distribution System Which Rations Program 
Signal Including Two or More Video Signals It is Receiver Component with which Plurality 
for Processing Program Signal was Unified, a demodulator means to get over in order to 
process said program signal further — and Unified receiver component equipped with the 
demultiplexer which demultiplexes said program signal with two or more video signals It 
is a means to choose from said two or more video signals. A means equipped with the 
control CPU the video signal which should be chosen is ordered to perform to choose It is 
the combiner which combines the selected video signal, a means to memorize the part of 
each video signal temporarily -- and A combiner equipped with the means which collects 
the parts the varieties of each video signal were remembered to be, and is assembled to 
a combination signal, Transmitter means for transmitting said combination signal to a 
set top terminal Head end equipped with the transmission medium which is connected to 
said transmitter means and conveys said transmitted signal in said set top terminal. 

29. Said transmission medium is a head end containing the telephone line according to 
claim 28. 

30. In Signal Processor Which is Signal Processor for Cable Head End, and Receives 
Program Signal and Program Information Data Signal 1st receiving means which receives 
two or more program signals The 2nd receiving means which receives program 
information, A means to choose from said two or more program signals using said 
received program information It is the 1st combiner means for combining said selected 
program signal. 1st combiner means equipped with a means to memorize the part of 
said selected program signal temporarily between the 1st combination process In order 
to generate a combination signal 2nd combiner means for combining said program 
information with said selected program signal put together Signal processor equipped 
with a means to supply said combination signal to the subscriber of a cable. 

31. It is Cable Head End for Two or More Video Signals and Television Program 
Distribution System Using Instruction. In the cable head end to which a set top terminal 
communicates with a cable head end It is the signal processor which processes two or 
more video signals. A means to receive two or more video signals, a means to choose a 
video signal from said two or more video signals -- and A signal processor equipped with 
the combiner means which combines said selected video signal in order to supply a set 
top terminal, It is a network controller for controlling the operation of said signal 
processor and said set top terminal. The means for obtaining a communication link from 
said set top terminal, The computer processor for generating the instruction to said 
signal processor using said communication link which was connected to the means for 
said obtaining and was obtained from said set top terminal, It reaches. Network 
controller equipped with a means to transmit said instruction to said signal processor 
which should be used in order to choose a video signal, Cable head end equipped with a 
means to supply said video signal put together to said set top terminal. 

32. It is Digital Cable Head End of Cable Television Program Distribution System Which 
Uses Satellite Transponder in order to Supply Video Program to Subscriber of Connected 
Cable System in Digital Format. In the digital cable head end which receives the 
information on insertion of a local program and a local program to said distribution 
system A means including digital video program to receive the signal by which the 
transformer pound was carried out, The unified receiver and a decoder means to receive 
and decode said signal by which the transformer pound was carried out, A means to 
demultiplex said decoded signal with a digital video program, A processor means to 
generate a local program information signal using the information on insertion of a local 
program with the signal of said received digital video program It is a means to insert a 
local program, the means for acquiring the local program of a digital format -- and A 
means equipped with a means to communicate with said processor in order to receive 
said generated local program information signal to insert, The means which carries out 
multiplexing of said digital video program and local program to the signal put together, A 
means to modulate said signal put together for transmission Digital cable head end 
equipped with a means to distribute said modulated signal to the subscriber of the 
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connected cable system. 

33. At Least One Program Signal Has Digital Program. It is the modular cable head end 
of the cable television program distribution system which receives two or more program 
signals, and gives its service to two or more set top terminals. In the modular cable head 
end which receives the signal with which said set top terminal was processed from the 
cable head end It is the signal processor of the 1st set. a means to receive the program 
signal for processing -- and Signal processor of the 1st set equipped with the means 
made into the signal with which said program signal was processed and the 1st was 
processed It is the signal processor of the 2nd set. a means to receive a program signal 
with a digital program -- and The signal processor of the 2nd set equipped with the 
means made the program by which said digital program was processed and the 2nd was 
processed, by connecting with said signal processor of the 1st set, and said signal 
processor of the 2nd set, and adding said signal with which the 1st was processed to 
said signal with which the 2nd was processed A means which includes many programs 
rather than the signal with which any were processed to generate the added signal 
Modular cable head end equipped with a means to distribute said added signal to two or 
more set top terminals. 

34. In Modular Cable Head End According to Claim 33 Only said signal with which the 1st 
was processed is distributed to some things of said two or more cable head ends. A 
modular cable head end Modular cable head end which is connected to said signal 
processor of the 1st set, and is further equipped with the means for distributing said 
signal with which the 1st was processed to said some of two or more set top terminals. 
In Modular Cable Head End According to Claim 33 35. Television Program Distribution 
System Two groups', the 1st group and the 2nd group, satellite transponder is used. A 
television program is supplied to the subscriber on the connected cable system. Said 
means to receive a program signal It has a means to acquire the signal by which the 
transformer pound was carried out from said 1st group's satellite transponder. Said 
means to receive a program signal by the digital program A modular cable head end 
equipped with a means to acquire the signal by which the transformer pound was carried 
out from said 2nd group's satellite transponder. 

36. In Order to Distribute Television Program to Subscriber on Connected Cable System 
in Digital Format, it is Cable Head End for Television Program Distribution System Using 
Two or More Satellite Transponders. In the cable head end which carries out grouping of 
the television program distributed to a subscriber by the priority level A means to receive 
the signal including a digital video program by which the transformer pound was carried 
out, A receiver means by which it was unified for receiving said signal by which the 
transformer pound was carried out, It is the means which carries out grouping of said 
signal by which the transformer pound was carried out to two or more priority levels. A 
means which carries out grouping by which the signal with which the transformer pound 
of the 1st group was carried out is a priority level 1, and the signal with which the 
transformer pound of the 2nd group was carried out is a priority level 2, The signal with 
which the transformer pound of said priority level 1 was carried out to the digital 
program of a priority level 1 And a means to demultiplex the signal with which the 
transformer pound of said priority level 2 was carried out with the digital program of a 
priority level 2, The 1st means for choosing the digital program of the priority level 1 The 
2nd means for choosing the digital program of a priority level 2 In order to distribute to 
a subscriber A cable head end equipped with the means which combines the digital 
program of the selected priority level 1 and the selected priority level 2. 



Detailed Description of the Invention 

Digital cable head end this application of a cable television distribution system, "it is 
television program (program) packaging and a distribution system (TELEVISION 
PROGRAM PACKAGING AND DELIVERY SYSTEM WITH MENU DRIVEN SUBSCRIBER 
ACCESS) with subscriber (subscriber) access of menu actuation. Application of relation 
It connects in the application consecutive number 07th for which it applied on December 
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9, 1992 entitled " / No. 991,074. Other connection applications which were carried out 
based on the patent application shown above and which are shown below are used as 
reference of this application. 

The name of the consecutive number 08th / No. 160,281, PCT/US93 / December 2, 1993 
11708 or application, and invention "the terminal (REPROGRAMMABLE TERMINAL FOR 
SUGGESTING PROGRAMS OFFERED ON A TELEVISION PROGRAM DELIVERY SYSTEM) to 
the proposal program which the television program distribution system was shown which 
can be cast." 

The name of the consecutive number 08th / No. 160,280, PCT/US93 / December 2, 1993 

11616 or application, and invention "the network controller for a cable television 
distribution system (NETWORK CONTROLLER FOR CABLE TELEVISION DELIVERY 
SYSTEM)." 

The name of the consecutive number 08th / No. 160,282, PCT/US93 / December 2, 1993 

11617 or application, and invention "the operation center for television program 
packaging and a distribution system (AN OPERATIONS CENTER FOR A TELEVISION 
PROGRAM PACKAGING AND DELIVERY SYSTEM)." 

The name of the consecutive number 08th / No. 160,193, PCT/US93 / December 2, 1993 

11618 or application, and invention "the set top terminal for a cable television 
distribution system (SET TOP TERMINAL FOR CABLE TELEVISION DELIVERY SYSTEM)." 
The name of the consecutive number 08th / No. 160,194, PCT/US93 / December 2, 1993 
11606 or application, and invention "the upper set top terminal for a cable television 
distribution system (ADVANCED SET TOP TERMINAL FOR CABLE TELEVISION DELIVERY 
SYSTEM)." 

Technical field This invention relates to the cable television distribution system which 
provides a consumer's home with television programming in a digital format. This 
invention relates to the new technique for the cable head end (headend) part of the 
cable television distribution system which can process digital video and a digital audio 
signal more at a detail. 

Background The current television distribution system is designed so that the video and 
the audio signal of an analog may be supplied to a viewer's television from the source of 
a signal. Since the digital technique over video and an audio was developed, a television 
distribution system needs to change a distribution system into digital video and a digital 
audio from the video and the audio of an analog in the future. 

By development of the compression technology of digital bandwidth, the throughput of 
more television program signals will become possible through the transmission medium 
which added amelioration to an existing transmission medium or it somewhat. A cable 
television distribution system needs to be converted in order to employ the advantage of 
digital technique efficiently. A cable head end is a part used as the hook of a cable 
television distribution system, and amelioration is needed. 

The cable television distribution system of an analog has an analog cable converter box 
at a viewer's home used, and operates. Television which displays a video program is 
used for this converter box. This converter box is connected to the cable head end site 
(site) through the cable. 

Typically, each analog cable head end site has two or more satellite dishes (dish). 
Usually, the satellite dish of each analog cable head end site receives the signal 
(transponded signal) by which the transformer pound was carried out from one or two 
satellites. One satellite has two or more satellite transponders. An up link (uplink) site 
and a satellite dish can transmit and receive two or more videos and audio program 
signals. However, current and each satellite transponder usually convey one video and 
an audio program to any time amount. Typically, one transponder is exclusively of one 
channel for video programming. Furthermore, generally, it sets to an analog cable head 
end, and is one transponder (or channel). 

There are a hit, one unified receiver, and a decoder (Integrated Receiver and Decoder), 
and it receives the signal from a transponder. 

When it summarizes, current analog technology needs the combination of one up link 
site, one satellite transponder, and one cable head end satellite dish, in order to supply 
each program of the video of an analog, and an audio to a cable head end. In order to 
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offer a multiplexer-channel analog signal, some the videos and the audio signals of an 
analog of two or more dish and two or more transponders are used for a cable head end. 
And a cable head end is transmit frequencies which are different in these analog signals, 
and is transmitted to the cable converter box of a viewer's home. One channel is chosen 
in there. 

Each television channel to the video of the analog to television and transmission of an 
audio is in the band of a 6MHz segment. A 6MHz industrial standard is set up in 1939, 
and an NTSC criterion is still 6MHz per channel of analog video. Since a television 
program distribution technique is digitized, it is not technically important except for a 
technique in / about a 6MHz segment / a hybrid analog-digital converter . 
Furthermore, the present cable television distribution system is a code for the purpose of 
protection. 

The signal by which ** (scramble) was carried out is conveyed. Each distributor uses the 
encoding technology which is not compatible with other distributors. There is a reader of 
the two main cable industrial world in an encryption format. They are 4386. Scientific 
Atlanta (SA) in the Park drive, Norcross, and Georgia 30093, and (Scientific-Atlanta, 
Inc.4386 Park Drive, Norcross, GA 30093), 2200 A BAIBERI load, HATTOBORO, The 
Gerald Communications division of the general instrument company of Pennsylvania 
19040 (GI) () General Instrument Corporation, Gerald Communications It is with 
Division, 2200 Byberry Road, Hatboro, and PA 19040. 
Current, 2 step scrambling / desk rambling (descrambling) 

- The process is used in the cable television program distribution system. Between the 
first steps, a program signal is scrambled before satellite transmission, and it 
descrambles a program signal in a cable head end (decode). Between the 2nd step, a 
program signal is transmitted in the scrambled format at a viewer's home, and the 
approved converter box descrambles the signal. The scrambling technique of two types 
is used between a cable head end and the converter box of a viewer's home, and they 
are mainly with video reversal (video inversion) and synchronous control (synch 
suppression). That is, final desk rambling is performed in the converter box of a viewer's 
home using one of these two techniques. 

A general INSU torr face company is the reader of this industrial world, and "having 
closed (lock)" the commercial scene on parenchyma about scrambling of the signal from 
a source point to a cable head end. It is faced with competition with competitors, such as 
ZENISU and Pioneer Electronic Corp., although it is related even with a viewer's home 
from a cable head end and a general in SUTORU face company and scientific Atlanta 
have a share with a big commercial scene. Scientific Atlanta and general in SUTORU face 
companies are also the producers with the main set top terminal (terminal) in U.S.'s 
cable industry. Therefore, a cable head end works only in one distributor's converter 
box. Generally, the scrambling equipment of a cable head end works to any of the 
converter of scientific Atlanta, and the converter of a general in SUTORU face company. 
In this industrial world, acceptance is not carried out about the standard safeguard about 
the standard scrambling means. In some cases, a producer can manufacture 
descrambling equipment compatible with other producers' system. 
Although the standard approach of digital coding of an animation and an audio is not 
established, the television industrial world tends to make the digital coding criterion 
through International Organization for Standardization. 

In order to use the digital video and the digital audio signal for cable television 
programming, it is necessary to change today's cable television distribution system. 
Especially the cable head end of an analog explained above does not operate in a digital 
environment. It is necessary to also improve the approach of encryption and decryption. 
The cable head end which operates in a digital environment is needed. 
The cable head end which operates in both a digital environment and the environment of 
an analog is needed. 

Two or more videos (image) from one satellite transponder, and an audio (voice) 
The cable head end which receives a program signal is needed. 

In order to transmit to a viewer's home, the cable head end which can do digital video 
and combination (composition) of an audio program signal is needed. 
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The cable head end which can send both the video of an analog and an audio program 
signal, and digital video and an audio program signal to a viewer's home is needed. 
The cable head end which can put together the selected video of an analog and the 
selected audio program signal which should be sent to a viewers home, the digital 
selected video, and an audio program signal is needed. 

In order to choose each digital channel from two or more digital channel feed (feed) and 
to transmit to a viewer's home, the cable head end which can put these channels 
together again is needed. 

In order to create the gradual program presentation to a viewer (tiered program 
offerings), the cable head end which can put various digital videos and audio signals 
together is needed. 

Therefore, there is a demand to which it does not reply about the technique of a digital 
cable head end. There is a demand about the technique of the cable head end using the 
advantage of the digital compression-ized technique of video and an audio program 
signal. 

This invention relates to these demands. 

Outline of this invention The suitable example of this invention is a digital cable head end 
system which makes it possible to fully use digital technique in a cable television 
distribution system. This cable head end is a component used as the hook of a digital 
cable television distribution system. A cable head end is a central component for 
receiving and combining a program signal and transmitting to a viewer's home. Capacity 
is higher than an existing cable head end, and the cable head end of this invention is 
supple. Specifically, a combiner is combined with other components of the digital cable 
head end of this invention, and solves many technical issues and a challenge. 
The digital program signal technique was introduced and some new aggressive problems 
were shown to the cable television distribution system. By digital technique, the cable 
head end with programming of hundreds of channels will be offered. When the program 
of such a large number exists, the program of the request which received from the 
transponder is chosen or pinched (cherry-picking), and the method of filtering and 
removing an unnecessary program is needed. Moreover, since passing the tooth space of 
bandwidth where the cable connected with a viewer's home was restricted has too many 
programs, the bandwidth which can be used at home must be managed effectively and 
efficiently. A restricted number of programs must be chosen and it must be sent to a 
viewer's home. 

furthermore, usable bandwidth — each viewer's home — different — what ****. For 
example, a certain cable head end operates to two or more of a certain viewers by the 
signal (from 50MHz to 550MHz Typically ) with a bandwidth of 550MHz, and operates 
by the system with a bandwidth of 750MHz to two or more of a certain viewers. A cable 
head end must transmit the signal put together correctly to a suitable viewer. Similarly, 
to two signals of combination which is different with the same bandwidth, i.e., each 
connected cable system, if the connected cable system with the same bandwidth 
requires presentation of different program selection, a cable head end must make one 
signal. 

A satellite transponder works as a conduit tube (conduit) for sending a digital program 
signal to a cable head end. These satellite transponders are various data packet formats 
(data packet format) about data. 

It is a data rate which comes out and is different, and is one of some encryption formats, 
and is a code. 

It turns and sends. Therefore, in order to distribute a signal to a viewer's home, a cable 
head end must be able to receive and carry out the filter of the signal received at a 
different data rate, must be able to combine it, and must be able to be transmitted. As 
for this, a cable head end demands delay and to synchronize for a signal if needed. This 
invention solves the problem of these and others. 

A cable head end suits with a local cable and a television firm again about the usability in 
the digital format or analog format of the program time of a local advertisement, or the 
time amount of film programming. Local digital one or a local analog signal is combined 
with a satellite signal in a head end. 
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The important component in the configuration of a new cable head end is a combiner 
(combiner). The fundamental function of a combiner is choosing the video signal put 
together, processing video and an audio signal at various (accepting the need) data 
rates, and carrying out packet switching of the signal put together, and ensuring totality. 
The fundamental components of a suitable combiner are Control CPU, digital logic, and a 
serializer (serializer). Control CPU becomes with digital logic and performs the intelligent 
function of a combiner. Specifically, Control CPU and digital logic choose the video signal 
which should be put together, and make totality of the signal put together a positive 
thing. This procedure is performed to video data for every packet. In order to function a 
combiner, the combination of the variety of hardware and software may be used. 
If needed, a combiner is parallel or in-series and is used so that the suitable output 
signal to a set top box may be made. A combiner may be used with various digital one 
and the cable head end configuration of an analog. 

The head end of four different categories, i.e., the analog and digital mixed thing, a 
digital thing, the thing that is inputted in digital one and outputted analogically, and 
complicated thing ** which transmits television program information to a set top 
terminal with a data signal were explained. Each of these example things works to the 
cable system by which the plurality which is incorporated in a modular format, obtains 
and has a different usable band was connected. 

The object of this invention is offering the digital cable head end for a cable television 
distribution system. 

The object of this invention is offering the component which is used in a cable television 
distribution system and for which the specification in a digital cable head end is needed. 
The object of this invention is offering the multiple-purpose combiner for a cable head 
end. 

The object of this invention is offering the cable head end in which operation's is possible 
in both a digital environment and the environment of an analog. 

The object of this invention is offering the cable head end which can receive two or more 
videos and audio program signals from one satellite transponder. 

The object of this invention is offering the cable head end which sends the video and the 

audio program signal of an analog and digital both to a viewer's home. 

The object of this invention is offering the cable head end which can choose one program 

from two or more videos and audio programs which were received from one satellite 

transponder. 

The object of this invention is offering the cable head end which can filter and remove 
the program which is not chosen from two or more videos and audio program signals. 
The object of this invention is offering the combiner component for the cable head end 
which combines digital video, the video of an audio signal and an analog, and an audio 
signal. 

The object of this invention is offering the combiner component for the cable head end 
which combines the digital video and the digital audio signal which received from two 
different transponders. 

The object of this invention is offering the combiner component for the cable head end 
which combines the different digital video and the different digital audio signal of a data 
rate. 

The object of this invention is offering the combiner component for the cable head end 
which performs packet switching (packet switching). 

The object of this invention is offering the cable head end which combines the digital 

video and the audio signal which were chosen with the selected video of an analog and 

the selected audio signal which should be transmitted to a viewer's home. 

The object of this invention is offering the cable head end which creates gradual 

programming by combining various digital videos and audio signals. 

The object of this invention is receiving the video of wide band width of face, and audio 

programming, and offering the cable head end which chooses a program from wide band 

width of face so that the bandwidth to which it was restricted between the cable head 

end and a viewer's home may be suited. 

The object of this invention is offering the cable head end which suits different usable 
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bandwidth between a cable head end and a specific viewer's home. 
The object of this invention is offering the cable head end which decodes a signal. 
The object of this invention is offering the cable head end which enciphers a signal. 
The object of this invention is offering the cable head end which enciphers all the signals 
that decode the signal received in various code formats, and are transmitted to a 
viewer's home to one code format. 

The object of this invention is offering a modular head end. 

Other objects and advantages will become clear to this contractor by reaching by of this 
invention / these referring to the following explanation, a drawing, and a claim. 
Explanation of a drawing Drawing 1 is drawing showing the cable television distribution 
system of an existing analog. 

Drawing 2 is drawing showing future digital one and an analog cable television 
distribution system. 

Drawing 3 a is drawing which works to three connected different cable systems with the 
usable bandwidth from which each differs and in which showing one cable head end. 
Drawing 3 b is drawing which works to two connected cable systems and in which 
showing a modular digital cable head end system. 

Drawing 4 is drawing showing the components with the fundamental digital main cable 
head end for a digital cable television distribution system. 

Drawing 5 a is drawing showing the components with a digital main cable head end 
equipped with the combiner for a digital cable television distribution system. 
Drawing 5 b is drawing showing the components with the main cable head end of the 
digital ones and the analog for the cable television distribution system by which digital 
one and an analog were put together. 

Drawing 6 a is drawing showing the main components of another example for a digital 
cable head end equipped with a combiner and remote-control access. 
Drawing 6 b and c is drawings showing the component of another example for a digital 
cable head end. 

Drawing 7 is drawing showing a digital cable head end equipped with a combiner in a 
detail. 

Drawing 8 is drawing showing the component of a combiner. 

Drawing 9 a is drawing showing the component of the suitable example of a combiner in 
a detail. 

Drawing 9 b is drawing showing the output-control logic for a combiner. 

Drawing 10 a is the flow chart of the software of a high level for the software of the 

control CPU which controls a combiner. 

Drawing 10 b is the flow chart of the software of the subroutine of the output gate 
control of the software of the control CPU shown in drawing 10 a. 

Drawing 10 c is the flow chart of the software of the subroutine of packet clearance of 
the software of the control CPU shown in drawing 10 a. 

Drawing 11 is drawing showing the compound program distribution system for the digital 
cable head end which uses a set top terminal control information stream. 
Drawing 12 is drawing showing one example of the digital cable head end for the 
compound program distribution system shown in drawing 11 (a combiner and a network 
controller are included). 

Detailed explanation of a suitable example Drawing 1 shows a general view of the cable 
television distribution system 20 of an existing analog. Drawing 1 shows the television 
program source 22 of the analog uplinked to one or more satellite transponders 26 with 
the satellite transmitter dish 24 (uplink), and the satellite receiver dish 28 which receives 
the signal by which the transformer pound was carried out from a satellite 30. 
In today's analog system, each satellite 30 has two or more transponders 26. Each 
transponder has the capacity to process one analog television program chisel (rarely 
two) at once. The received analog television program signal is together put by the cable 
head end 34 (combine), and is sent to the connected cable system 32. The limit of one 
program is canceled by digital technique to one transponder of the television distribution 
system of an analog. 

Drawing 2 shows digital one of this invention, and a general view of the cable television 
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distribution system 40 of an analog. Drawing 2 shows the television program signal of 
the digital one and the analog which are uplinked to a satellite 41 and received by the 
cable head end 42. The up link 44 of one analog and two digital up links 46 are shown, 
and one receiving dish 48 is shown. 

It connects with a head end 42 and two connected instantiation cable systems 50 are 
shown. The cable with which a large number were connected may be taken out from the 
cable head end 42. 

This ordinary contractor thinks that it has the information of digital coding of the audio 
relevant to an animation (moving picture) and it. Specifically, a suitable example 
considers that this ordinary contractor has the information of MPEG-2 criterion, using 
coding of MPEG-2 criterion. MPEG-2 and systems working draft proposal (The MPEG-2 
Systems Working Draft Proposal), and document IS0/IECJTCI/SC29/WG11"N0531" 
MPEG September 10, 1993 93 or is used here as reference, from the systems 
committee (Systems Committee) of International Organization for 
Standardization 

Digital compression technology is used for the digital cable distribution system 40 of this 
invention in order to make the capacity of the satellite transponder 52 which is existing 
by the ratio of at least 4 to 1 increase generally, and it makes program distribution 
capacity increase by 4 times as a result. The present digital compression technology can 
make program distribution capacity increase up to 10 times. An advance of compression 
technology increases this ratio more. An input signal including a television program is 
compressed, put together and coded before satellite transmission, and the transformer 
pound of it is carried out to various receiving sites, and it is transmitted to them. There 
are two or more existing compression algorithms suitable for this invention which 
capacity can be increased compression algorithms as a result and can raise the 
quality of a signal. 

One thing attained by the new system is using digital compression technology efficiently. 
For example, if current digital ********** j S used to video, it will be increased to 300 
channels by the capacity of the typical satellite receiving system of the cable of 50 
channels. With the configuration of the present analog, one transponder is used to each 
channel sent from a satellite ( drawing 1 ). One example (not shown) of the distribution 
system 40 of this invention attains the capacity which sets the rate of a compression 
ratio to 4 to 1 thru/or 8 to 1, and sets to 136 the channel sent from a satellite to it using 
the satellite transponder of 18. More transponders and the higher rates of a compression 
ratio may be used for a ****** sake to the channel capacity of the system which carries 
out current. 

Typical program distribution digitizes a video signal first. The digitized signal is 
compressed using one of the digital compression technology of an available variety. 
Digital compression technology three fundamental type is available, they come out in a 
frame (within frame) (inside of a frame (intraframe)) with a frame to compression, 
frame (inter-frame) compression, and the compression in a carrier. All these techniques 
are used in an MPEG compression criterion. A channel must be sent to the satellite dish 
(for example, dish 54 of one up link in the digital up link 46) which must be multiplexed 
and gives an up link following compression. Various multiplexing schemes may be used 
in this system. In some situations, it is suitable to use a different multiplexing scheme in 
the part from which system-wide inside differs. For example, one multiplexing scheme is 
used for satellite transmission, and in a cable head end, the 2nd re-multiplexing 
(remultiplexing) scheme can be used in order to combine a signal for ground transmit 
(land transmission). 

If a signal arrives at an up link or the master control site 46, a rise convert (upconvert) 
will be become irregular and carried out, and it will be amplified. The various satellite 
and various transponders 41 and 52 of a type which have the capacity for each to 
process a digital signal are used in this cable television packaging and the distribution 
system 40. An example of the satellite 41 used by the cable television distribution 
system is TERUSUTA 303 of AT & T. These satellites 41 may be used for transmission of 
the program of both digital one and an analog. 

In one example, the input signal to the cable television distribution system 20 is 
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package-izecl by the operation center 56 before an up link. This is indicated by the 
patent application consecutive number 07th for which the same assignee applied on 
December 9, 1992 / No. 991,074, and "television program packaging and a distribution 
system" with subscriber access of menu actuation, and this is used here as reference. 
Information for the equipment of the home of a subscriber to display the menu for 
choosing a specific program is included in the program (pre-packaged) signal packed 
beforehand. After packaging, the television program signal by which packaging was 
carried out is processed for satellite transmission, and is sent to the cable head end 42 
through satellite transmission from an operation center 56. 

Although based on a specific example, and it is multiplexed and coded, and it combines 
and a television program signal may be amplified it maps, becomes irregular and 
rise-converts, and . The digital cable distribution system whose intention it has so that 
it may be compatible with existing C and the satellite transmitting technique of a Ku 
band accepts the video which is in the range of a signal quality, and is supplied from two 
or more sources, an audio, and a data signal. 

If a programming signal is received by the cable head end 42, the signal will be 
processed and will be sent to the cable system 50 connected with the home of a 
subscriber. In a digital suitable example, since it arrives in the format compressed by the 
set top terminal 58 of the home of a subscriber, before seeing it, it is necessary to 
restore a signal, although based on a specific example — a television program signal — 
one or more coaxial cables, a fiber cable, the depended pair (twistedpairs), a cellular 
phone connector, and a personal communication network (PCN) hook up (hookup) -- or 
in addition to this, the home of a subscriber is reached via **********. it is used in 
order that anything of the transmitting means of a known variety or the transmitters 
may send a signal using one of the explained transmitting media. 

The connection between the home of a subscriber and the cable head end 42 enables the 
2-way communication link with the cable head end 42. If this 2-way communication link 
is used, the cable head end 42 can receive the account of a subscriber, a bill, and the 
information about the seen program. Moreover, the cable head end 42 can send 
computer data and computer software information to the home of a subscriber. 
As shown in drawing 2 , the analog cable TV system 40 can continue existing in the side 
side of the system compressed like digital one of this invention, and the inside. The cable 
head end 42 receives analog television programming through a satellite 41, and can 
receive an analog program in local. 

If the cable head end 42 of this invention is used, analog television programming will be 
put together and transmitted to a viewer's home with a digital television programming 
signal. Digital transmission does not influence an analog system 40. The same cable top 
as a digital signal is actually simultaneously transmitted to a 6MHz analog cable signal. 
These two signals are transmitted using the carrier frequency according to individual. If 
this invention is used, the cable head end 42 can continue supply of the local channel in 
the analog signal format to a subscriber, before moreover, an analog signal is put 
together — the cable head end 42 — it is — digitization -- and digital compression may 
be formed. Video service may be used, and it accepts the feed (feed) of the analog out 
of a country, and carries out "re-packaging (repackage)" of the feed of the analog to the 
digital multiplexing supply input containing two or more video channels. The cable box 
installed in a viewer's home or the set top terminal 58 is constituted so that only digital 
television programming may suit an analog or both. 

Assignment of bandwidth Drawing 3 a shows the cable head end 42 which receives a 
television program and is transmitted. The cable head end which receives television 
programming of many amounts and transmits a proper television program to the proper 
part of a cable system rather than the amount needed more for a detail is shown. The 
digital cable head ends of this invention are some approaches, and assign bandwidth. 
In order to fit a cable TV system with different bandwidth and channel capacity, a cable 
head end transmits the signal of bandwidth which is different into two or more parts of 
the connected cable system. In order to attain this breakdown (breakdown), television 
programming is divided like in priority 1 programming, priority 2 programming, priority 3 
programming, etc. The cable TV system of wide band width of face can hold all the 
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division parts (priorities 1, 2, and 3) of television programming. A program distribution 
system can be used for the system by which the bandwidth between a cable head end 
and a viewer's home is restricted by accepting only the division part of the number which 
can be processed within the bandwidth of the cable system. 

For example, as shown in drawing 3 a, three cable television 60, 62, and 64 with 
different bandwidth is used simultaneously with each connected cable systems 60, 62, 
and 64 which accept only the thing to which the program distribution system 40 and the 
cable head end 42 were sent, and which can process an informational division part. 
Television programming of a priority 1 is accepted in all three systems. Television 
programming of a priority 2 is not accepted in the 48MHz system 60 (analog system of 
40 channels set for digital transmission of eight 6MHz SEKUMENTO) in the cable 
television of min capacity / digital , and this example. Television programming of a 
priority 2 is accepted by the cable television 62 and 64 with two large capacity, and is 
used. 

Television programming of a priority 3 is used only for the television system 64 with the 
maximum capacity. This system can process three division parts 1 and 2, i.e., priorities, 
and all the programming (and if it is a request program menu information) of three. 
When television programming is divided in this way, the program distribution system 40 
and the cable head end 42 may be simultaneously used by the cable system by which 
the variety with various system capacity was connected. Both the user of a cable TV 
system and owner suit best within the restricted bandwidth by putting programming 
which is very often seen or has many profits on the division part of a priority 1. 
If this suitable example is used, an up link can send one signal "s" sent to the cable head 
end 42 to a satellite 41. Each cable head end 42 accepts the whole signal, and carries 
out the processing for a local cable system, i.e., the processing which removes the part 
of the satellite signal "s" which cannot be processed by the local cable systems 60, 62, 
and 64, to the signal. Although up link 46 must send a signal which is different so that 
the cable head end 42 of different capacity may receive a signal, respectively, it 
becomes unnecessary to do it so by this. 

There are some approaches of removing a signal with the unnecessary cable head end 
42. This contractor will invent many approaches from the above-mentioned explanation 
and the three following examples. 

As opposed to the signal sent as a division part which has a header with each division 
part separate the 1st approach . Therefore, the cable head end 42 is ****** to the 
cable system by which only the signal with which the header has been recognized and 
the suitable header was identified was connected. For example, when it explains using 
three connected cable systems 60, 62, and 64 which is shown in drawing 3 a, headers 
may be "001", "002", and "003." The connected cable system 64 with wide bandwidth 
can also accept a signal with which header of the three headers, and the connected 
narrowest cable system 60 of bandwidth can accept only a signal with the header of 
"001." 

To this 1st approach, the central operation center 56 must divide a program signal into 
three parts, and must precede it with each signal of each part, and must send a separate 
header. This approach requires the overhead of the further signal of the header of a 
program signal, if needed, a header is sometimes boiled and may be transmitted. 
The 2nd approach needs the cable head end 42 which sends a signal from the one-set 
transponder 52 assigned to each priority level, and the transponder 52 corresponding to 
the suitable priority level to the connected cable systems 60, 62, and 64. For example, 
there are three priority levels, supposing there is a transponder 52 of 18, the 10th 
thru/or the 14th transponder 52 will be assigned to a priority level 2, and the 15th 
thru/or the 18th transponder 52 will be assigned to a priority level 1 for the 1st thru/or 
the 9th transponder 52 at a priority level 3. That is, the connected cable system (for 
example, system 62 of middle bandwidth) in which operation is possible receives only 
the 1st thru/or the 9th and the 10th thru/or the signal from the 14th transponder 52 
from the cable head end 42 only by the priority level 2. The 15th thru/or the program 
signal from the 18th transponder 52 are not transmitted to the cable system of a priority 
level 2. 
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To the cable head end 42, from each transponder 52, the 3rd approach of being a 
suitable approach picks out programming, is chosen, and makes the signal of the original 
priorities 1, 2, and 3 using selected television programming. Next, the cable head end 42 
sends a suitable original signal to each part of the connected cable systems 60, 62, and 
64 to which service is offered by the cable head end 42. It needs for this 3rd approach to 
have a component like a combiner which the cable head end 42 explains below. In order 
to transmit to the connected cable system further, before this component combines a 
signal, it can be chosen from programs. Thus, one digital program may be chosen from 
one transponder 52 which carries two or more digital programs. 

Drawing 3 b shows the example of the cable head end 42 which works to two connected 
cable systems. Especially drawing 3 b shows the solution by modular one of the problem 
which sends a different signal to a connected different cable system. 
In this example, it is received through a satellite or a terrestrial line, and RF signal 70 is 
sent to two different groups 1 equipment. Drawing 3 b is the 550MHz signal (bandwidth is 
550MHz and it is a signal in 0 thru/or a 550MHz spectrum) generated by the analog 
device 72 with which with the analog device or a cable head end is existing, digital 
It is shown. This 550MHz signal is transmitted over the connected cable system 74. (In 
the suitable example, there is a part of a spectrum (0 thru/or 50MHz) for the reason of 
the upstream signal actuation (upstream signal activity) from a set top terminal.) The 
equipment 76 of the 2nd group who is digital equipment is shown so that a 200MHz 
signal may be generated 550 thru/or in 750MHz. ** which generates the 750MHz signal 
(0 thru/or 750MHz) for transmitting to the cable system 78 by which the 550MHz signal 
(0 thru/or 550MHz) was combined with the 200MHz signal (550 thru/or 750MHz), and 
the 2nd was connected it is shown like. A multiplexer 80 is used if needed. 
The system of drawing 3 b can support the set top converter box 58 of 550MHz capacity, 
and the 750MHz converter box 78. The 750MHz set top terminal 58 in this specific 
example processes 550 thru/or the digital video signal of the range of 750MHz. 
When the concept of this modular equipment is used, almost all the combination of the 
signal of different bandwidth for transmitting to a viewer's home may be generated. 
Moreover, when this system is used, an analog and a digital signal may be sent in the 
connected same cable system. The analog and the digital combination (composition) 
signal (combined analog and digital signal) containing the bandwidth of 48MHz in an 
analog-to-digital hybrid system (mixed analog digital system), 72MHz, 108MHz, or other 
digital capacity are possible if the example shown in drawing 3 b is used. Moreover, a 
thing like the combination of the digital signal (for example, 0 to 550MHz) of one small 
bandwidth and the digital signal (for example, 0 to 770MHz) of one large bandwidth is 
also possible. 

Suitably, the equipment to both the group 72 of 550MHz equipment and the group 76 of 
200MHz digital equipment can choose each program (channel) out of the program (or 
channel) of a large number which received by multiplex RF signal 70. Moreover, specific 
RF signal 70 is sent to the group 72 of 550MHz equipment, and other RF signals 70 may 
be sent only to the group 76 of 200MHz equipment. This is a signal from the satellite 
transponder 52 of specification each group's equipment . 

It is attained by what is assigned so that it may receive (for example, a transponder 1 
thru/or 9 are assigned to a device group 1, and a transponder 10 thru/or 14 are 
assigned to a device group 2). By using the design of a modular head end, various 
priority levels may be distributed to a viewer's home, the priority level of specification a 
transponder 52 receiving -- a design — or it is assigned — if it becomes, a priority 
level will be assigned to each device group and the signal from a specific transponder will 
be received. 

Digital mode Drawing 4 shows the fundamental component of the digital head end 42 
with the capacity which inserts a local program (known as local ABEIRU (avail) 84). The 
head end 42 shown here is the receiver and decoder (integrated receiver decoder) 
(IRD86) which RF signal 70 was received decoder from each transponder 52, and had 
each signal unified (or the unified receiver and transmitter (IRT)). 
It processes by course. The signal of each transponder conveys two or more programs 
(video and audio signal). In order to make it possible to insert a local program behind, a 
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demultiplexer (demultiplexer) 88 is used, and it is a signal. 

** __ jt is returned to separate video and a separate audio signal (demultiplexed). 
Furthermore, it demultiplexs any data conveyed by the signal of a transponder, and they 
communicate to control CPU 90. 

the information on local ABEIRU 84 (or local programming) — an operator — or it is 
given to control CPU 90 in hand control through the remote signal from the National site 
(not shown). In order to carry out the entry of the local programming information in 
hand control, a workstation 91 or a terminal is offered. Although a data entry can be 
performed also in an easy terminal with CRT, the workstation 91 equipped with a graphic 
De Dis press and a mouse is desirable. 

Many commands and various data are given to control CPU 90 from this workstation 91. 
A modem 116 is given in order to receive the local ABEIRU information 84 from a remote 
place. Although local ABEIRU information is received from a remote place, various 
correspondence procedures may be used. Control CPU 90 inserts required local 
programming using the local insertion device 92 using the information on the data signal 
which it demultiplexed, and local ABEIRU. 

It is desirable that the local insertion device 92 receives directly a local program (the 
video and the audio of a digital format) from another feed (feed) 94 for insertion. 
Another feed 94 may be the feed or the direct digital feed 98 of an analog accompanied 
by the digital encoder 96. Local programming may be commercials or the program whole 
volume. A local insertion device adds a local program to a digital video signal based on 
the instruction from control CPU 90. After passing through the local insertion device 92, 
a signal is processed through a multiplexer 100 and a modulator 102, before being 
transmitted to the set top terminal 58 of a viewer's home. 

This control CPU 90 generates the digital data signal called a set top terminal control 
information stream (STTCIS) using the data signal and the local ABEIRU information 84 
from a transponder 52. It becomes irregular and a set top terminal control information 
stream is sent to the set top terminal 58. The information on the variety which gives the 
set top terminal 58 may be sent by this control information stream (it explains below 
with drawing 11 and 12). 

To a system with the set top terminal which cannot use STTCIS, this data signal is 
unnecessary. 

Thing accompanied by a digital mode-combiner Drawing 5 a shows the fundamental 
component of the cable head end 42 with the combiner 104 which only processes the 
digital television programming signal 103. The operation of the cable head end 42 is 
controlled by the control CPU 90 which can receive a data signal from the remote source 
(not shown). 

after the signal which carries out Iriki gets over with a demodulator 106 and the 
television program according to individual demultiplexs it by the demultiplexer 88, this 
signal should pass a packet switch machine (packet switcher) -- it is processed and is 
combined with other television program signals. Combination is performed by the 
combiner 104 helped by control CPU 90. 

After being put together, it becomes irregular with a modulator 102 and a signal is 
transmitted to one or more connected cable systems 50 to a viewer's home. If different 
bandwidth to the part from which a cable system differs needs to be television 
programmed, more hardware and software will be required of a combiner 104. In order 
to make the connected cable system 50 with different bandwidth suit so that it may be 
explained below, two or more combiners 104 may be used for a serial in parallel. 
Moreover, two or more combiners 104 may be used also in the design of the modular 
system shown in drawing 3 b. 

A part of digital signal received by the head end 42 may be the digital data signal 103 
from a remote place. This digital data signal 103 is processed through a demodulator 
106 and a demultiplexer 88, before communicating to control CPU 90. Control CPU 90 is 
used for offering assistance of an in a combination process for this signal if needed. 
Thing accompanied by digital one and the mode-combiner of an analog Drawing 5 b 
shows the system of drawing 5 a, and a similar system except for an analog signal 107 
being processed by the head end 42 in addition to the digital processing 103. The 
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television program signal 107 of an analog is whether it is digitized by the encoder 108 
and goes via a combiner 104, or processed through the analog modulation machine 110. 
The MPEG encoder 108 with which various digital code equipments may be used is 
suitable. The MPEG encoder 108 performs the function of digitization and compression- 
izing in the same step. These digitized analog signals 107 are combined with the digital 
program signal which can receive by the combiner 104 and is transmitted to a viewer if 
needed. 

The modulated analog signal 107 is only directly sent to the suitable location (current 
and the usable bandwidth of 6MHz are needed) in the bandwidth of the connected cable 
system 50 which is not used. The mixed signal the analog for using by the set top 
terminal 58 using this approach in which an analog program is included by the head end 
42, and digital is generated. In order to process the program signal with which digital 
one was mixed with the analog, a suitable set top terminal unit is required. CHUN the 
set top terminal 58 / 6MHz of rights in a signal spectrum in order to receive the 
program transmitted in the analog format. 

Although the two approaches of including an analog signal 107 were shown in the same 
head end 42, any approach is enough in itself. Digitization of the analog program signal 
107 using the digital encoder 108 is suitable. This approach is because the perfect digital 
output transmitted to a viewer's home is made possible. If the digital encoder 108 is 
used, local insertion of the program by control CPU 90 will be simplified. 
Detail of system operation Drawing 6 a shows the more detailed example of the head 
end 42 of an advanced system rather than it treats only a digital signal 117. As for this 
example, the information on a transponder 52 shows package-ization or that it may be 
systematized for every theme, before transmission to a head end 42. For example, one 
transponder 52 conveys programming of a sport, other things convey a film, and the 3rd 
thing conveys a magazine etc. This systematization of programming is not required for 
the operation of a system 42. 

This example offers remote control of the control CPU 90 by the modem 116 again. 
MPEG 2 is used for the example of drawing 6 a as a digital coding technique. The 
compression technology of a large number like MPEG is available, and it can use by this 
invention. 

The unified receiver component (IRC) 118 will carry out a recovery and the ANSU clan 
bull (unscramble) of the signal of the transponder which may include the information on 
4, 6, 8 or the audio beyond it, and a video channel and which received (if required). 
IRC118 restores to the signal of a transponder to the digital bit stream of the MPEG 2 
format video multiplexed and digitized. Descrambling is performed by another 
descrambling equipment in another example. Furthermore, in another example, it is 
enciphered before being transmitted to a head end 42, and the multiplexed MPEG signal 
is decoded by IRC118. 

A demultiplexer 120 divides the multiplexed signal into the digital channel of the MPEG 
format according to separated individual. Although drawing 6 a shows that by which 
IRC118 is combined with the specific demultiplexer 120 with the wire, respectively, it is 
suitable to make it a demultiplexer 120 have the capacity by which cross connection is 
made in IRC118 of arbitration. Specifically, the suitable control CPU 90 is assigned so 
that the MPEG signal 117 with which the demultiplexer 120 was multiplexed may be 
received from selected IRC118. Although it is dependent on the signal of the transponder 
which received, a demultiplexer can have 4, 6, 8, or the cross connection beyond it with 
a combiner 104. The output of a demultiplexer 120 is selectively enabled by control CPU 
90. Those outputs that the demultiplexer enabled are inputted into a combiner 104 next. 
The control CPU 90 of drawing 6 a is a course, and a remote site (for example, National 
site) can order a modem 116 or a similar contact. Therefore, a remote site can control 
the output of a demultiplexer 120. Moreover, the input of a combiner 104 may be chosen 
by control CPU 90 instead of enabling the output of a demultiplexer 120. By enabling or 
choosing the output of a multiplexer, it is controllable whether which television program 
is put together and control CPU 90 is transmitted to a viewer. 

A combiner 104 combines with a suitable format the output which the demultiplexer 120 
enabled or was chosen. A combiner 104 outputs a signal to a modulator 102 next. 
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Although a right-angle amplitude modulator (Quadrature Amplitude Modulator) (QAM) or 
the same equipment as it is suitable, the modulation technique of a type in which 
varieties differ may be used by this invention. 

QAM outputs modulated RF subcarrier which was combined with other subcarriers to the 
cable system 50. The domestic converter box 58 chooses the specific channel chosen by 
the user, and gets over. Although a cable is the most common transmitting medium to a 
home, in order to convey a signal, the medium of the arbitration containing a fiber, 
microwave transmission, or the telephone line can be used. 

Drawing 6 b shows the almost same example as drawing 6 a, and error correction 
equipment 124, decode, and encryption equipment 126 are added. In order to secure 
the totality of digital video and audio data, almost all the digital error correction 
equipment 124 and technique may be used. Although correction of an error may be 
made in various locations (for example, under before demultiplexing processing of a 
combiner), it is suitable that processing of an error is performed before combination. 
Drawing 6 b shows the example which performs decode and encryption (accepting the 
need) with the decode and the encryption equipment 126 which have been arranged 
between a demultiplexer 120 and a combiner 104. 

There is no criterion of the cable industrial world established to digital encryption. 
Generally, each vender of a set top terminal uses the encryption according to individual, 
and the approach of decode. In the future digital large-sized distribution system, the 
digital video program will be enciphered as suiting the decode equipment of the vender 
of a specific set top terminal, before the program is delivered. That is, the problem that 
there is no compatible nature between the enciphered signal which is received by the 
transponder 52 and the set top terminal 58 of the digital head end 42 which receives 
service occurs. This problem may be solved by using decode and encryption equipment 
126 in a head end 42. 

if a signal 117 is used as the video according to individual "a channel" demultiplexing 
120 — it — decode — and encryption 126 may be taken. An unnecessary encryption 
format is removed by decode. The approach of the new encryption which is in agreement 
with decode of the set top equipment 58 with which a head end 42 gives its service may 
be added by what (setting to a head end 42) a signal is enciphered for before 
transmitting to the set top terminal 58. 

Although the various digital encryption approaches may be used in this invention, the 
digital encryption criterion (Digital Encryption Standard) (DES) widely used in defense 
industry is suitable. 

Although it is indicated that decode and encryption equipment 126 are arranged between 
the back of a demultiplexer 120 and error correction equipment 124, and a combiner 
104, arranging in which location is also possible, for example, this equipment — the 
inside of a certain thing of the component (it explains later) of a combiner 104 or it 
may be arranged in a different location about error correction equipment 124. 
Drawing 6 c shows the head end 42 of digital-Inn-analog-out using the combiner 104 
equipped with the MPEG decoder 132 and the analog modulation machine 134. Video is 
received, processed and changed in a digital format, and is transmitted to the set top 
terminal 58. In this specific design, a video signal is changed into an analog format from 
a digital format, in order to transmit to the set top terminal 58 (in analog format). The 
advantage of transmission of a satellite of the compressed video in a course is realized 
without changing the installed large-sized base of the analog set top terminal 58, if this 
example is used. 

RF signal 70 is received by the head end 42 from a satellite, a ground line, or other 
means of communications. Remote control of the control CPU 90 is carried out, or a 
specific instruction may be given in local. The demultiplexer 120 in the identification of 
the subset of a digital video signal is ordered to perform control CPU 90. This subset of a 
video signal is chosen for the further processing by the head end 42. 
A digital video signal is processed through a decoder 132 following selection of digital 
video. Drawing 6 c shows each signal processed through the MPEG decoder 132. This 
contractor will notice that the approach of various coding and decoding-izing may be 
used. 
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Following decoding-izing, the video signal of each analog is processed through the 
analog modulation machine 134, before transmission in the set top terminal 58 (not 
shown). 

Two or more IRC118, demultiplexers 120, MPEG decoders 132, and analog modulation 
machines 134 may be used in this configuration. The size of a head end 42 is restricted 
by usable bandwidth to the home of a subscriber. 

Below, the example in which one program, for example, sport program **, is processed 
is shown. From the transponder 52 specified to the sport, the sport program for which it 
asks is received in the cable head end 42. The demultiplexer 120 assigned to the 
transponder to a sport is ordered to choose the sport program for which it asks. Next, 
the sport program is decoded by analog format, and is processed through the analog 
modulation machine 134. Next, the analog modulation machine 134 is put on the 6MHz 
usable band (for example, for 544MHz and 550MHz) of the cable system 50 by which the 
program was connected. 

A combiner 104 can be used in relation to the component of the various head ends 42. 
One will notice an alternative of various components being possible for this contractor to 
within the limits in the pneuma of this invention about a head end 42. 
Hardware of the system of a combiner Drawing 7 shows more detailed drawing of one 
example of the cable head end 42 with a combiner 104. Specifically, drawing 7 is the 
main components of a combiner 104, and shows the component 140 containing the 
component which performs an optional feature, and other components 142 which 
perform combination of a signal. The component which performs an optional feature 
contains a demultiplexer 144 and the digital logic component 146 which receives an 
instruction from control CPU 90. A serializer (a serializer, serializer) 148 performs the 
last step of a combiner 104, i.e., the combination of a signal. 

In this example, data are received by control CPU 90 with local ABEIRU 84 of arbitration. 
Control CPU 90 generates a data signal, i.e., a set top terminal control information 
stream. This data signal is processed by the data modulator 102, and is transmitted to 
the set top terminal 58. Control CPU 90 sends a control signal to the digital logic 146 
again. 

A control signal orders what video should be together put for to the digital logic 146. The 
digital logic 146 chooses the video which should be put together, and sends the video 
signal by the suitable timing sequence for a serializer 148. A serializer 148 continues and 
generates one signal for transmission in the set top terminal 58. 

This process is supervised in order to ensure totality of the signal which in addition to 
offering the instruction for selection of video made control CPU 90 perform a 
combination process and combined, and was made into the combiner 104. The 
configuration of the hardware of drawing 7 may be introduced to the transponder 52, the 
video, and the audio signal of a number of arbitration. The number of the modulators 
102 needed changes according to each example. 

Drawing 8 is detailed drawing showing the suitable design of a combiner 104. The 
hardware of a combiner 104 consists of the following logic. That is, they are the 
formation (configuration) block 152, logic block 153, control FIF0154 and FIF0156, the 
output gate 158, and a serializer 148. Following a combiner 104, a modulator 102 
modulates a signal, before transmitting to the set top terminal 58. Drawing 8 can be 
introduced to the video signal of the number of arbitration. 

The formation block 152 receives an instruction from control CPU 90. Control FIFO 154 
and logic block 153 are ordered to perform the formation block 152 that a video signal is 
passed. The formation block 152 forms a combiner 104 by offering the required 
information for assigning FIF0156 for processing the specific program signal included in 
the digital video data stream 168. 

Logic block 153 consists of the following sublogic elements. That is, they are a receiver 
162, the identifier check (identifier check) 164, and a SHIKURIKKU redundancy check 
(Cyclic Redundancy check) (CRC166). 

It comes out. Logic block 153 receives the digital video data stream 168, a clock signal 
170, and the formation signal 172 (from a formation block). Logic block 153 outputs a 
control signal 174 to control FIFO 154, and outputs a data signal 176 to a bank of 
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FIF0156. A receiver 162 and the identifier check 164 determine the identity of the video 
data which it should let pass to FIF0156 using the formation signal 172. Thus, logic 
block 153 divides the video data stream 168 into the component part. The identifier 
check 164 inspects the address (or other discernment data) added to the video data, in 
order to divide video data into each part. Each part of video data is a different program. 
CRC166 or other checks may be included in logic block. 

Each FIF0156 works as a buffer, i.e., a temporary store, and sends the packet of video 
to the output gate 158. Suitably, one logic gate relates to each FIF0156. FIF0156 and 
the logic gate which are generally used in electronic industry can offer the capacity for 
which it asks. In a suitable example, FIF0156 includes level INJIKETO or the "trigger 
point" for assisting supervising the flow of a date closely with control CPU 90. it is 
sufficient magnitude for FIF0156 to hold an integral number of frames, or the date of a 
packet, in order to restrict that the segment of a date is interrupted -- ** — it is 
desirable. 

If delay of programming and modification of the details of the scheduling (scheduling) of 
a program are acceptable, FIF0156 will offer big temporary storage. This memory 
capacity enables the shift of the small time amount in programming for making it an 
overflow condition not occur. FIF0156 must fully be large when the worst, or so that the 
rate of the highest burst of all channels may be coped with without overflowing. If data 
lose from FIF0156, a result to which a picture collapses will be brought. This breaking is 
very disagreeable for a viewer. 

In the suitable example by which cost and an exact program schedule are made 
important, FIF0156 is not magnitude to the extent that all overflow can be coped with. It 
is still more important to take into consideration about timing regardless of the size of 
FIF0156. The size of FIF0156 is determined by a series of factors like the consideration 
about the amount of loss, scheduling, and timing of permitting cost and data. These 
factors must be balanced in order to determine the size of FIF0156 needed for the 
example of arbitration. 

It is the complicated part of the task of a combiner 104 to synchronize data again. Logic 
block 153 supervises the activity of all FIF0156, and controls the output gate 158 
according to the algorithm of immobilization. Logic block 153 and control FIFO 154 open 
and close the gate 158 effectively so that FIF0156 of just a gap of only maintenance 
may not overflow data for the output to a modulator 102 uniformly, either. Before data 
flow may be too late and performs a final output to a serializer 148, dummy data can be 
put on a data stream 168. This is required in order to maintain the full (full) bit stream 
rate to the set top terminal 58. 

The output gate 158 passes video to a serializer 148. A serializer 148 changes the data 
stream 168 (suitably 8-bit width of face) from FIF0156 into the stream of the output of a 
single bit. This stream is put on a cable system or other transmitting media. 
Drawing 9 a and b shows more detailed drawing of the example of one hardware of a 
combiner 104. Drawing 9 a shows the specific hardware of the combiner 104 in one 
example which uses IRD86 and QAM102. Drawing 9 b shows the output-control logic 190 
which may be in the location distant from the combiner 104. In the suitable example, 
the output-control logic 190 is arranged between control CPU 90 and a combiner 104. 
If drawing 9 a is referred to, it will be received from a satellite 41 and RF signal 70 will 
be passed to IRD86. IRD86 processes a signal to the MPEG data signal 176 and a clock 
signal 170. Both the MPEG data signal 176 and the clock 170 are passed to the digital 
receiver 162. 

A receiver 162 accepts a serial MPEG data stream and the serial clock information 170 
from IRD86. A receiver 162 changes data into the information on the 8-bit width of face 
of parallel. The received 8-bit information is compared each with the address memorized 
by address check 164' using address check 164' (or other identifier or address check 
164'). Coincidence of the address sends the data of the packet to suitable FIF0156 
treating the data to the address. When not in agreement, data are carried out and are 
not sent to FIF0156 of a gap, either. In other words, unnecessary video and an 
unnecessary audio bit stream are sent to no FIF0156, but are only disregarded. 
Each FIF0156 is assigned so that a specific video signal may be treated. This assignment 
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may be performed dynamically. This assignment does not need to be specific order and 
FIF0156 of arbitration may be assigned to the video of arbitration. A high-speed video 
signal is assigned to larger FIF0156 in another example with FIF0156 of different size. 
Since ADORUSU assignment of the packet of MPEG of a video signal is carried out, each 
FIF0156 is assigned so that the specific video packet of an MPEG format which has the 
suitable address assigned to the FIF0156 may be received. 

The FIFO control 154 carries out the increment of the input address counter of FIF0156 
again. Thus, the control logic 154 can supervise the level of the video packet input to 
FIF0156, and when FIF0156 ** in the capacity, it sends a suitable signal to control CPU 
90. Moreover, it enables control CPU 90 to supervise the level of each FIF0156. 
The FIFO control block 154 carries out the increment of the input and output address 
counter of FIF0156. Thus, the FIFO control block 154 can follow both flow of the input to 
each FIF0156, and an output. 

A SHIKURIKKU redundancy check (CRC166) calculates CRC166 of the data section of a 
packet by on-the-fly. When it was made such and the cutting tool of the last of data is 
latched to FIF0156, calculated CRC166 can be compared with CRC166 added to the part 
of the last of the data section of the packet. If different in one or more bits of 32-bit 
CRC166, a error flag is set so that it may be shown that a packet with a defect passes. 
Control CPU 90 and the control logic 154 must determine whether pass a packet with a 
defect. Moreover, before a serializer 148 carries put a down-stream browning tone, it is 
possible to correct an error and it obtains. 

When the output gate 158 enables, every, two or more packets are transmitted to a 
serializer 148. In a suitable example, the subset of a packet is not transmitted to a 
serializer 148 at all. A serializer 148 changes the data of the 8-bit width of face from 
FIF0156 into the output stream of a single bit. 

Software Drawing 10 a is the flow chart of the high level of the software which is in the 
control CPU 90 for carrying out operation of the combiner 104. In order that control CPU 
90 may ensure selection of suitable video, delivery and this video signal are together put 
by the suitable approach in the suitable instruction for the component of the variety of a 
combiner 104. Software which shows to drawing 10 a thru/or drawing 10 c, and is 
explained below may be carried out not by software but by hardware. The routine of 
software may be combined with a wire as a part of combiner 104 (hardwired). 
Control CPU 90 receives a command from a central site first (block 200). Which video 
signal should be chosen or, as for these commands, the encryption approach by which it 
is used whether other information (video signal of a high speed or a low speed) like the 
type of a signal and video are enciphered, and other **s are contained. Video is "type- 
izing"-izing categorizing or Carried out by bit rate of data flow like a low-speed 
medium and high-speed data flow, and is obtained by it. The video which changes at 
high-speed video or a high speed with very many motions needs an "it is a high speed 
more" bit rate rather than the video which moves at a low speed, or the video of 
quiescence. 

Since a certain video segment (or channel) has little a motion or actuation of a 
background, fewer data flow is needed (low-speed video signal), and since there is more 
much actuation of a background and details change, another video segment needs more 
data flow (high-speed video signal), for example, the scene of actuation of a sport or a 
fj| m __ a static image -- many video data are almost needed rather than the image of the 
background of a blue sky. In a suitable example, this type on a video segment of 
information is received by control CPU 90 from a central site. Moreover, video type 
information (a high speed or low speed) may be judged using the digital equipment of a 
head end 42. This digital equipment senses the amount of data and judges the type of 
the video received. 

If information is received by 200 from a central site, it will be confirmed whether control 
CPU 90 is the combination of the video feed (feed) which the combination of video 
required by the central site can accept (block 204). If the combination about which a 
central site (block 200) exceeds the capacity of combiner 104 equipment arranged at the 
cable head end 42 is required, the advice signal (block 208) which requires new 
information will be sent to a central site (block 200). The combination (judgment block 
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204) of video feed will be able to become unsuitable for the reason of a variety including 
that there is too much video feed (this is judged with the judgment block 204), or there 
being too many video packets for combining (or high-speed video which has too much 
video which carries out high-speed change). Although only one certification (verification) 
check is shown from the central site to the received information, this contractor will 
notice that two or more certification checks may be performed to the information from a 
central site. Advice or an objection signal may be sent to a central site after certification. 
Control CPU 90 sends video formation data to formation logic following a certification 
check (functional block 212). This formation data tells each video signal and each signal 
to remove (de-select) which are chosen as a combiner 104. 

The software (block 200) which receives information from a central site proves it, and 
generates the formation data for sending to formation logic (block 212). This may be 
performed at irregular spacing. The part of others of software should be performed with 
the regular base. 

Control CPU 90 supervises each FIF0156 (block 216), and it judges of about of the 
capacity of FIF0156 / which the percentage was filled, in order to attain this TAIKU -- 
or ******** f rom FIF0156 of each / control / FIFO 154 / control / CPU 90 — 

from — an electric signal is received. These signals are analyzed and the judgment of the 
level of each FIF0156 is performed. It judges whether control CPU 90 is over the 1st 
threshold level by which one of FIF0156 was set as the percentage (for example, 75% is 
filled) of the capacity filled after this analysis (judgment block 220). If one of FIF0156 
exceeds the 1st threshold level of the capacity filled, an overflow condition exists. If an 
overflow condition exists, control CPU 90 must perform the step which the packet of 
which information may be removed or determines 224. This is further explained in 
drawing 10 c. In order to remove an overflow condition, after the packet of a suitable 
number of data is removed, a system controls the output gate (block 228). Of course, 
when it is not in an overflow condition, a system can progress to control of the output 
gate, and 228 directly. Control CPU 90 is ordered to open at the suitable time for the 
output gate (block 228). 

Explanation of the following drawing 10 b prescribes this to a detail, 
control (block 228) of the output gate - then, a ******** that CPU90 received 
information further from the central site (block 200) - or ******** is judged 
when reconfigurating the selected video (judgment block 232). If a signal with control 
CPU 90 new from a central site is received (block 200), those signals will be processed 
and it will judge whether there is any modification to selection of video. If it becomes, 
when modification in the selected video for which the signal is not received from a 
central site will be required, it judges further whether it reached in a time amount 
period, for example, 1 hour, and 30 minutes. 

If modification is required or new formation is required, software will circulate to the 
subroutine which processes formation. 

Drawing 10 b is the example of the flow of the software for control (block 228) of the 
output gate. Control CPU 90 receives the specific information on the level of the data in 
each FIF0156 (functional block 236). It checks each FIF0156, in order to judge the 
percentage of the capacity of filled FIF0156 (block 240). Following this check, control 
CPU 90 is 244 and judges the priority of each FIF0156 for sequence-izing (sequencing). 
The various analysis and statistics approaches may be used in order to judge the priority 
of each FIF0156 for sequence-izing. The factor which should be taken into consideration 
is as follows, that is, the video feed to the FIF0156 is considered to be high-speed video 
feed, and which is quick, FIF0156 receives whether it is specified such and the 
further information from the video feed, or the FIF0156 has the video packet removed 
recently, or comes out. 

The easiest method of judging a priority is making FIF0156 with least only usable 
capacity (capacity which remains) into the priority of No. 1 for sequence-izing. Thus, 
FIF0156 may be sequence-ized according to those level (sequencing). However, other 
information should be taken into consideration, in order to decide the priority of FIF0156 
to be accuracy more and to obtain a better result from a combiner 104. For example, it 
is suitable for it to require the priority higher than FIF0156 filled similarly the latest 
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sampling indicates it to be to have received data at a low speed, FIF0156 which received 
the video data of a large quantity in the latest sampling, receiving a "high-speed" video 
signal receiving "low-speed" video. If proper precedence-ization is used, almost all the 
overflow condition will be avoided. 

The step of the control CPU 90 is carried out to FIF0156 of the following priority 
following precedence-izing (functional block 248). At this time, control CPU 90 is 252, 
and it emits a signal so that video and audio information may be released to the suitable 
output gate of FIF0156 (release). 

Drawing 10 c shows the easy example of how an overflow condition is processed using 
software in control CPU 90. This subroutine 224 must determine which packet of video 
and audio information to be removed, and how many packets are removed. Before 
coming out of this subroutine, software must correct an overflow condition, as expressed 
with functional block 256. The step of the beginning of this subroutine is for software to 
check specific FIF0156 which carried out the trigger of the overflow condition. Next, a 
subroutine judges whether the specific FIF0156 and the next MPEG video packet of 
FIF0156of overflow ** are packets with more low importance (judgment block 260). The 
lower video packet of importance may be specified by many approaches. However, in 
almost all cases, timing and the information on a synchronization are considered as 
important. The example of one lower video packet of importance is a packet containing 
the detail section about a video image. The MPEG video packet with more low 
importance offers the video information on the detail section of an animation. 
Discovery of that the following MPEG packet is a packet with more low importance (for 
example, detail) may remove the low packet of the importance with block 264. 
If the following packet in FIF0156 of overflow is not a low packet of importance, this 
system will move to following FIF0156 in level high to the 2nd of capacity (block 268). a 
subroutine 224 checks this FIF0156 here, in order to judge whether the following MPEG 
packet is an MPEG packet with more low importance — it returns like (block 260). until 
this loop formation that checks each FIF0156 about the packet of lower importance 
discovers a packet with more low importance, or until it checks each FIF0156 — ** — it 
is continued until it is made inner any they are. 

Once a subroutine 224 performs whether they are whether the packet to remove is 
discovered or it turns around all FIF0156, and ********, it will progress to the next 
judgment. The judgment next to a subroutine 224 is determining whether it is necessary 
to remove a packet further. In order to perform this judgment, a subroutine 224 judges 
whether which FIF0156 exceeds the 2nd set-up threshold level (for example, 80 or 90% 
of fulfilled condition) in the judgment block 272. 

When there is FIF0156 exceeding the 2nd threshold level, a subroutine 224 removes the 
whole MPEG video packet (block 276). However, timing information is not removed. 
Suitably, the packet removed is an MPEG video packet from same FIF0156 as the 
subroutine 224 removed the packet (fine packet) of a detail. If it becomes, it will be 
confirmed which has not reached the 2nd threshold level whether the subroutine 
224 has reached the 1st threshold level (block 280). Supposing it is over the 1st 
threshold level, a subroutine 224 will look for FIF0156 which begins newly and has the 
detailed MPEG packet which should be removed. 

Two or more threshold level may be checked corresponding to the degree of change of 
action taken in order to prevent the problem of overflow (for example, 75%, 85%, 
95%). In order to prevent big destruction of the signal to a viewer, action taken by the 
subroutine 224 will become more disadvantageous (or risk), so that threshold level is 
high. 

Although this subroutine 224 may be performed in various formats, it is suitable that an 
MPEG packet (block 276) with least (importance is low) effect is removed by the 1st to 
video. Therefore, a synchronizing signal is not removed. It is suitable that the MPEG 
video packet of an informational detail part is removed first. If the subroutine 224 shown 
here is used, it will be assumed that the MPEG packet (block 276) of the detail section of 
the video which moves at high speed is the 1st packet which should be removed. These 
packets are packets which do not affect the image to a subscriber most. Since this is a 
video image which moves at high speed, one MPEG packet which provides the image 
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with a detail part is not noticed by a viewer's eyes. More, if the bigger thing for which 
many important informational packets are removed is required, the viewer will notice the 
slight distortion in a momentary halt of a video image and the subset of a screen. The 
new video for refreshing a screen is removed, and since a new image is delayed, this 
occurs. This contractor will notice that many subroutines 224 which can control an 
overflow condition may be used. 

Advanced example Drawing 11 shows a general view of the operation of the more 
complicated program distribution system 40. Drawing 12 shows the suitable example of 
the digital cable head end 42 which supports this more complicated program distribution 
system 40. This example includes a combiner 104 in the advanced cable distribution 
system which provides a viewer with programming information and an advanced 
television feature (feature). The head end 42 of this example is shown by two parts 300, 
i.e., a signal processor, and the network controller 304. A combiner 104 is a part of 
signal processor 300. 

The shown operation center 56 is the central site 200, and performs packaging of a 
program, and control of distribution. The packaging of a program includes the 
organization (organization) of the digital information about the program and television 
program for using it by the cable head end 42 and the viewer. In a suitable example, the 
program signal by which packaging was carried out is treated to the master control up 
link site 46, before being transmitted to a satellite 41. The various multi-access schemes 
and architecture of a satellite which contain both single channel (SCPC) frequency 
multiplexing (FDM) (single channel per carrier(SCPC) frequency division multiplex 
(FDM)) and the two or more (MCPC) time-division multiplexing (TDM) (multiple channel 
percarrier(MCPC) time division multiplexing (TDM)) per subcarrier per subcarrier are 
used by this system. 

Time-division multiplexing is a more desirable scheme. As for a signal, a signal is 
processed by transmitting a satellite 41 to the cable head end 42 there, and a cable is 
sent to the home of a subscriber by course. An operation center is in the operation 
center for a cable television distribution system (OPERATIONS CENTER FOR ACABLE 
TELEVISION DELIVERY SYSTEM), ******, and December, 1993. ********** for which 
the same assignee as a day applied It is explained to the number at the detail and this is 
used here. 

The cable head end 42 receives the signal which was compressed in digital one from the 
satellite 41, and was multiplexed, and it processes in order to distribute the signal to the 
home of a subscriber further. The cable head end 42 of this example performs the two 
main functions in a cable distribution system. That is, it works as a network controller 
304 which receives information from a subscriber as a distribution center which sends a 
signal processor 300 and the signal compressed in digital one to a subscriber, and 
passes the information to an operation center 56 or other remote sites (for example, it is 
not shown local and statistical and bill creation site). 

In order to perform these two functions, the suitable cable head end 42 of an example is 
equipped with two computer processors which harmonize and work. The rate and 
capacity of the cable head end 42 are increased without cost increasing greatly by using 
two processors which perform a different function. The control CPU 90 of one processor, 
i.e., a signal processing system, deals with reception of the signal of a satellite 41, 
processing, and combination for distribution to a subscriber. The 2nd processor works as 
a network controller 304, and supervises the activity of the set top terminal 58 of a 
subscriber. Operation of the cable head end 42 is carried out by a series of CPUs which 
perform the function of one CPU or control CPU 90, and network control. 
A signal processing system 300 treats the signal for being used by the set top terminal 
58 of a subscriber if needed. But in an easy example, the throughput which a signal 
processing system 300 needs is restricted to demultiplexing and assignment of a 
frequency. However, in a suitable example, before a signal processing system 300 
demultiplexes a signal, processes the signal through a combiner 104, and assigns a 
frequency and then distributes a signal to a subscriber, it carries out multiplexing of the 
signal again using a different multiplexing scheme. Furthermore, a signal processing 
system 300 must be equipped with the capacity which compresses the signal of a 
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satellite 41 and adds the further signal to the example in which it asks for control of the 
local available time in the cable head end 42. 

In order to incorporate local programming, a signal processing system 300 demultiplexes 
the signal of a satellite 41, compresses local programming, combines the compressed 
local program and the signal of a satellite 41, and before sending to the terminal 58 of a 
subscriber next, it carries out multiplexing of the signal. Local programming of an analog 
format also combines by the combiner 104, as explained above. Almost all activities 
required in order to incorporate local programming are automatically performed by the 
signal processing system 300. A signal processing system 300 is equipped with all the 
required digital switching capacity for giving one's service to the cable system 50 by 
which plurality as shown in many subscribers and drawing 2 was connected in a suitable 
example. 

Although it is possible, it is suitable that the cable head end 42 performs neither of the 
restoration (decompression) of the videos. Only when the compression algorithm used to 
a cable system differs from what is used to the satellite transmission 41, the signal 
received by the cable head end 42 must be restored before transmitting to the location 
of a subscriber from a head end 42. It may be used in order that the compression 
algorithm according to individual may maintain the signal quality and throughput for 
which it asks over both transmitting media. Moreover, digital compression is needed if 
the operator of the cable head end 42 is wanted to transmit a local analog signal to a 
viewer by the digital format. These analog signals received by the cable head end 42 
need coding, before transmission at a viewer's home (in drawing 4 and drawing 5 b, it 
explains above). 

In a suitable example, the communication link of 2-way (two-way) is performed through 
a cable line between the network controller 304 and the set top terminal 58. Interactive 
(interactive) television programming may suit through the network controller 304. 
Furthermore, the network controller 304 can access the telephone line by course in the 
set top terminal 58 for a problem solving, a special feature, or an advanced 
reprogramming. 

In order to perform this function, if it does not work closely with the signal processing 
system 300 and the network controller 304 will be ****, it is, and it is **. The data 
signal which was received from the operation center 56 in many cases (program control 
information signal) 

it calls -- having -- it must be changed before being sent to a set top terminal. These 
change to program control information is made by the network controller 304 which 
operates with a signal processing system 300, in order to send a set top terminal 58 
control-information stream (STTCIS). Signal 

From a processing system 300, the network controller 304 receives the program control 
information signal containing the cable royalty specific information (cable 
franchisespecific information) added by the operation center 56. If the network controller 
304 is required, it will change a program control information signal and will communicate 
new information to a signal processing system 300. Next, a signal processing system 
300 sends the information to the set top terminal 58 in the form of STTCIS. In almost all 
cases, the network controller 304 changes the program control information signal by 
adding information further. In an easy example, a program control information signal 
may be passed to the set top terminal 58 through the cable head end 42, without being 
changed. 

Although a signal processing system 300 performs processing which adds easy local 
ABERABIRITI (availability) (for example, local advertisement) to the signal with which it 
was sent to the set top terminal 58, the network controller 304 processes all of a 
demand of interactive programming or local more advanced programming like specific 
data service. The network controller 304 receives any electric signal sent by the set top 
terminal 58 including the signal and some data service demands which answer to the 
demand of interactive service. The network controller 304 adjusts switching and access 
required in order to enable a subscriber to receive these services. 

The network controller 304 has capacity, such as carrying out assistance which creates 
programming which became a stage (tiered programming) which is assisted for 
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masking some screens of television of the subscriber which changes "programming of 
on-the-fly" (the video of a screen being divided (split)), which is assisted for choosing a 
different audio signal (foreign language) to the same video, which assists an interactive 
feature. The operator using the network controller 304 to modification just before 
receiving programming (as opposed to the emergency and the local important incident of 
a local) can change a program control information signal by "on-the-fly", and 
modification menu is usable to a subscriber. This fits modification of the short advice to 
the program packaging which must have been beforehand given to an operation center 
56. In order to fit a split screen technique to a promo (promo) and the video of a 
demonstration (demo), the mask of the part in which it does not ask for the video of a 
screen must be carried out. The network controller 304 can send the required control 
information for telling that the mask of the part of the video of a specific channel is 
carried out to the set top terminal 58. For example, the video channel accompanied by 
the split screen in which four another videos are shown needs three fourths of masks, in 
order to unite a focus with the video clip by which the viewer was featured. A network 
controller is in the network controller for cable television (NETWORK CONTROLLER FOR 
CABLE TELEVISION SYSTEM), ******, and December, 1993. ********** for which the 
same assignee as a day applied It is explained to the number at the detail and this is 
used here. 

The example of two or more digital cable head ends 42 was shown. This contractor will 
understand that many deformation is possible to the design shown here. Moreover, this 
contractor will understand that a head end 42 may consist of various approaches, using 
a combiner 104 as a component based on the example shown here. 
The vocabulary and description which were used here are only for explaining an 
example, and are not for restricting this invention. This contractor will recognize that 
deformation of a variety is possible to the pneuma of this invention specified to the 
claim, and within the limits. 
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